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MAXIMUM USE OF RESERVES - A GUARANTEE FOR THE SUCCESSFUL 
FULFILLMENT OF PLEDGES 


Translated from Metallurg, No. 8, 
pp. 1-3, August,1961 


The Central Committee of the Trade Union of Workers in the Metallurgical Industry organized a 
check-up of the work of trade union committees at a number of enterprises and Councils of National 
Economy with respect to the mobilization of metallurgists for the prescheduled fulfillment of the 
plan for the third year of the Seven-Year Plan and to the discovery and use of production reserves for 
a further increase inoperating efficiency. 

Below are two articles relating the results of checking the course of fulfilling socialist obliga- 
tions at the Magnitogorsk Metallurgical Combine and at the Alchevskii Metallurgical Plant. 


The Magnitogorsk metallurgists have always been in the front ranks of the builders of communism; therefore, 
it is not by chance that the entire collective of the Magnitogorsk Metallurgical Combine participated enthusiastical- 
ly in the competition for communist labor. The metallurgists of Magnitka presented their Motherland with tens of 
thousands of tons of metal over the plan in the second year of the Seven-Year Plan. 


This year they are continuing the struggle for metal. The metallurgists of the combine resolved to mark the 
opening of the 22nd Congress of the Communist Party of the Soviet Union with new labor achievements, Socialist 
competition has spread at the enterprise in honor of this great event in the life of our country. The leading collec- 
tive of the No. 2 open-hearth shop has stepped forward as the leader of this competition. The steelworkers pledged 
to smelt in the third year of the Seven-Year Plan as much steel as was smelted by the leading collective of the No. 

6 furnace, Specific organizational and technical measures have been worked out in the shop directed toward the 
successful fulfillment of the pledges: the teeming bay will be increased 32 m, a number of furnaces will be converted 
to evaporative cooling, etc, 


The Collective of Communist Labor of the No. 2 blast-furnace, preparing to celebrate appropriately the 22nd 
Congress, has stepped forward with valuable initiative - to fulfill the annual obligations not by the end of the year, 
but by ‘the day the Congress opens. The blast -furnace workers have appealed to all workers and engineers of the 
combine to follow their example. The Collective of Communist Labor of the wire and skelp shop and steelworkers 
of many open-hearth furnaces have responded to the appeal with enthusiasm. 


Following the example of the blast-furnace operators, all collectives of the shop and combine as a whole have 
reexamined their earlier taken annual pledges and resolved to produce over the plan by October 17th, 125,000 t of 
ore, 50,000 t of sinter, 21,000 t of pig iron, 45,000 t of steel and 25,000 t of rolled stock. 


The trade union committee of the combine planned to help the shop committees of the trade union in a num- 
ber of shops to organize and supervise the competition for the title of Brigade and Shock Workers of Communist 
Labor, to study and generalize the operating experience of the wire and skelp shop and No. 2 sheet-rolling shop in 
organizing and supervising permanent production conferences, A bimonthly mass,general investigation was made 
at the combine to attract widely the workers, technicians, and office personnel of the combine to participate acti- 
vely in the search and utilization of production reserves. Serious preparation preceded carrying out the investigation. 
More than 800 meetings, at which about 90% of the metallurgists of the combine participated, were held in the 
shops and trade groups to discuss the problems and agenda for conducting the investigation. A general-combine staff 
was also established consisting of the leading workers and engineers, innovators of production, and active social 
workers, The staff consisted of 30 persons in all. The staff worked out the “Regulations of the Investigation" in 
conformity with which the investigative brigades were given, through the shop staffs, the right to enlist any worker 
of the combine for consultation on any suggestion. Five-hundred and three investigative brigades worked in the 
shops. The members of the brigade made the rounds of the working areas, talked with the workers, discussed the 
state of affairs, pointed out production reserves, and noted concrete measures for their use. The heads of the shops 


or their deputies were assigned, as a rule, as representatives of the staffs in order to make the necessary decisions as 
soon as possible regarding each of the suggestions under consideration. 


By the end of the investigation, we received from the investigative brigades, individual workers, engineers and 
office personnel more than 5000 suggestions, of which 3328 were adopted and about 2000 have already put into 
production; the overwhelming majority of the suggestions can be introduced without any substantial capital expedi- 
tures, The realization of the adopted suggestions will make it possible to increase on the existing facilities the out- 
put of pig iron by 7800 t, steel by 48,000 t, and rolled stock by 190,000 t. At the beginning of the year the 
combine had developed 1/0 organizational and technical measures which when carried out can ensure the successful 
fulfillment of the plan and pledges. 


Preparing to celebrate the 22nd Congress appropriately, the collective of efficiency experts and inventors, 
combined into the All-Union Society of Inventors and Efficiency Experts, whose membership is about 8000 persons, 
pledged to save 4,5 million rubles by introducing suggestions into production by the opening day of the 22nd Congress 
and to fulfill the Seven-Year Plan for inventions and efficiency promotion in six years with a savings of 30 million 
rubles from introducing the suggestions, 


From April 1 to October 1, 1961 the combine is holding an inspection-competition for the best organization 
of efficiency promotion in honor of the 22nd Congress of the Communist Party of the Soviet Union. During the first 
four months of this years, more than 4000 suggestions were submitted, of which more than 2000 have been introdu- 
ced into production with a savings of more than 2 million rubles. 


A general design office is one of the most effective forms of attracting workers to improve production efficien- 
cy. The combine now has 22 general design officers manned by about 300 engineers, The administration of the 
combine carefully checks the work of these offices, does everything possible to make conditions conducive to crea- 
tiveness. The general design office of the No. 3 sheet-rolling shop, the breakdown shop, and the wire and skelp shop 
operates well. In the No, 3 sheet-rolling shop all the suggestions for improved efficiency were worked out by the 
general design office. The creative activity of the masses is one of the main factors in the preschedule fulfillment 
of the production plan. 


The leading workers of Magnitka in February,1961 appealed to all metallurgists of the country to make the 
output of the best assemblies the work norm for all. The innovators calculated that, if all steelworkers of Magnitka 
achieve on their furnaces the same output as was attained on the No. 6 open-hearth furnace, it will be possible to 
produce an additional 250,000 t of steel. It was also calculated that if all blast-furnace workers will operate at the 
level of the collective of the No. 2 blast-furnace, which achieved a production efficiency of 0.577 while the shop 
average was 0,601, it will be possible to produce 25,000 t of pig iron over the plan. Unfortunately the trade union 
committee of the combine did not take specific measures to propagate widely the initiative of the foremost workers 
of the enterprise and did not define its relation to this important matter. The check-up also revealed a number of 
other factors of unsatisfactory work of the trade union committee, For example, Comrades Makagonov, Kokosov, 
Pryanikov, and Lychak, steel workers of the No. 6 open-hearth furnace, achieved the highest annual production of 
steel at Magnitka by doing everything possible to improve the organization of labor and production and by using 
the most modern techniques. However, propagation of their operating experience was not organized at the combine. 


The collective of the No, 2 blast-furnace headed by foremen Baranov, Nevedrov, Dmitrienko, and Butuev also 
achieved, last year, the highest indexes in the utilization of their assembly. But their operating experience did not 
receive due propagation among the blast-furnace workers of the combine, 


The socialist pledges taken in honor of the 22nd Congress are another proof of the constantly growing activity 
of the workers, Taking these pledges is a very responsible matter. Therefore, it is necessary to approach them with 
all seriousness, There is no room here for formalism, unnecessary ballyhoo. Unfortunately,there are instances of 
a frivolous attitude toward this important matter. 


In a number of shops the socialist pledges taken for the early fulfillment of the plan do not correspond to the 
sum of the pledges taken by the collectives of the brigades of these shops. For instance, in the No. 3 open-hearth 
shop the sum of the pledges taken by the furnace brigades is 31,700 tons of steel in excess of the plan, but the gener- 
al-shop pledge provides for smelting only 12,000 t of steel over the plan. 


We will cite another fact, In the No. 2 open-hearth shop all collectives of the open-hearth furnaces noted 
in their pledges to have the same rejects - 0.38%, to reduce downtimes equally - by 0.5%, and to achieve the same 


roof life - 400 melts, although the actual time of downtimes and rejects by furnaces differ sharply from each other. 


All these shortcomings severely retard the fulfillment of the pledges taken. It is necessary to go all out to 
eliminate them. 


The combine has quite a few examples of the good work of brigades, shops, and individual workers, considerably 
more than poor work, and they must be imitated and studied in order to fulfill successfully the pledges taken by the 
collective of the combine in honor of the 22nd Congress of the Communist Party of the Soviet Union. 


The collective of the Alchevsk Metallurgical Plant, having participated in the socialist competition to 
celebrate appropriately the 22nd Congress of the Communist Party of the Soviet Union, pledged to produce in excess 
of the plan 20,000 t of sinter, 4000 t of pig iron, 11,000 t of steel, and 18,500 t of rolled stock. 


To fulfill these pledges the plant has. worked out and approved measures for the mechanization and automation 
of production and for the introduction of the latest technology. Forty of these measures were fulfilled in the first 
quarter of 1961; the savings from introducing them into production was 1,558,000 rubles, the work of 98 men was 
facilitated, 


The following shops are competing for the right to be called a Collective of Communist Labor at the plant: 
open-hearth shop, blooming, Nos. 1 and 2 sheet-rolling, repair and machinery shops, power station, oxygen shop and 
356 brigades; 830 men are competing for the title of Shock Worker of Communist Labor, 


For the successful accomplishment of their pledges the title of Collective of Communist Labor was awarded to 
35 brigades and that of Shock Worker of Communist Labor to 668 men. 


A general-plant assembly of Shock Workers and Brigades of Communist Labor was held in March of this year; 
the pledges to greet appropriately the 22ndCongress were colorfully drawn and placed about the plant, shops, and 
in the Palace of Culture. A daily display showing the results of fulfilling the pledges on placards, by telegrams, on 
blackboards, by radio, in the plant newspaper and in bulletins was organized. 


In the first quarter of 1961 the collective of the open-hearth shop fulfilled the production plan by 101.5%; 
steel production from a single square meter of the hearth reached 9,12 t against the plan of 9.0t. The collective 
of the rolling shops fulfilled the first-quarter plan by 102.1%, Output was overfulfilled by all rolling shops. During 
the pre-May competition the collective of the plant overfulfilled the plan for 25 days of April for the entire metal- 
lurgical cycle and produced thousands of tons of steel, pig iron, and rolled stock over the plan. 


The efficiency experts and inventors of the plant did much to mechanize and automate the productive proces- 
ses, In the first quarter of 1961, 1819 suggestions were submitted, of which 921 were adopted; the tentative savings 
were 509,800 rubles, 


Ten general design offices were created in the shops of the plant, which render aid to the efficiency experts 
in working out their suggestions, actively participate in the fulfillment of the plan for the mechanization and auto- 
mation of production, modernization of equipment, introduction of new techniques and the most advanced technology. 


A large-scale plan for the study, generalization, and propagation of the leading experience and technical pro- 
paganda for 1961 was affirmed at the plant. In the first quarter, eight schools were held for the transmission of the 
most advanced working experience, at which 254 men participated. Holding these schools promoted an increase 
in the output, and improvement in the quality, as well as a growth of efficiency. Thus as a result of holding a 
school of the most progressive experience of Comrade Zibarev, the senior charger of the open-hearth shop, at which 
41 persons participated, the per cent of standard compositions of the charge increased from 57 to 86. The school 
of advanced working experience of Comrade Pavlenko, brigadeer of the No. 2 sheet-rolling shop (26 participants) 
promoted an increase in the output of rolled stock. 


Thirty-five permanent shop conferences and one general-plant conference were set up in order to widely attract 
the workers to supervise production. In 1961, 42 sessions of the shop conferences and one general-plant conference 
were held at which problems were examined concerning ways to increase efficiency and to lower the cost of produc- 
tion; concerning the struggle against rejects; improving the work of individual sections; the state of safety techniques 
and labor protection; measures to improve the quality of repairs on equipment of the main shops; concerning meas- 
ures to improve the technological and economic operating indexes for the plant, etc, From all the suggestions 
adopted by the conferences, directives and orders were issued indicating specific times for their execution. 
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Considerable attention was devoted at the plant to the problem of increasing the general-educational and 
technical level of the plant workers, The teaching plan for 1961 called for teaching (training new workers, increas- 
ing qualifications, teaching a second related profession, and industrial-technical courses) 6200 men, to teach 725 
persons at higher and middle educational institutions, and 450 persons in the school of the working youth. 


Nevertheless, at the Alchevsk Metallurgical Plant shortcomings exist in the fulfillment of the pledges for 
greeting the 22nd Congress appropriately. 


In the first quarter of 1961 the production plan was not fulfilled for the blast-furnace shop (91.4%) and for the 
output of sinter (95.0%). The plant supervisors of these shops did not take measures to eliminate these shortcomings 
and they weakly conducted a struggle against disruptions in the production, against the long downtimes of the blast 
furnaces and the equipment of the sinter plant, or for a decrease in rejects, Competition for communist labor was 
weakly organized in these shops, The permanent production conferences were used extremely little as one of the 
forms for widely attracting workers to direct production. 


In the first quarter the downtimes of the blast-furnaces were 1,2% instead of 0.5% according to the plan, and 
for the sintering plant 18,3 and 5% respectively. Of the 20 brigades servicing the blast furnaces, 16 did not fulfill 
the plan in the first quarter, and at the sintering plant almost all brigades did not fulfill the plan. 


The pledges in the first quarter were fulfilled by the open-hearth shop; however, 16 of the 40 brigades in Jan- 
uary and 12 in March did not fulfill their plan or pledges. 


The plant and shop trade union committee did not demand that the plant and shop supervisors create normal 
conditions for the fulfillment of the pledges by each worker, brigade, section and shop: they did not discuss at their 
meetings the problems of the organization of production and the elevation of technological discipline. 


There are still great losses of metal from rejects. In the first quarter the rejects for pig iron were 334 t, for 
steel 2982 t, and for rolled stock 3990 t. Due attention is not devoted at the plant to problems of the quality of the 
product being produced, to a savings in raw material and materials. These problems are rarely discussed at the 
permanent production conferences, In summing up the results of the competition the plant committee limits itself 
to an examination of the results of fulfilling the pledges for the industrial indexes, it weakly analyzes the economic 


activity of the enterprise and shops, does not reveal the shortcomings in the work, and does not note measures to be 
taken for their elimination. 


The Presidium of the Trade Union Central Committee demanded that the trade union committees and the 
plant supervisors eliminate the present shortcomings by concentrating prime attention on the work of the blast-fur- 
nace shop and the sintering plant, to carry out a decisive struggle against losses of working time, and a strict savings 
in raw materials and materials, It is necessary to strengthen management by a socialist competition and a move- 
ment of communist labor, to create the conditions needed by all competitors for the fulfillment of the pledges for 
greeting the 22nd Congress appropriately, to improve the organization of labor and production, to achieve the maxi- 
mum use of available production reserves, and to establish systematic control for the fulfillment of the measures 
worked out for expanding and reconstructing the existing metallurgical units. 


Problems of the further mechanization and automation of industrial processes, new technology, reconstruction 
and expansion of inefficient units, etc. are to be discussed at the permanent production conferences, workers’ meet- 
ings, trade union and economic organizations, and at production and technical conferences. 


In the near future, it is necessary to work out practical measures directed toward achieving high indexes in the 
utilization of metallurgical units so that the entire collective of the plant will direct its initiative and energy to 
the search and use of reserves for increasing the growth of the productivity of labor and for the fulfillment of the 
pledges in honor of the 22nd Party Congress, It is necessary to study more, to generalize and propagate the working 


experience of the best brigades of the blast-furnace shop, and to organize a school of advanced experience for the 
hearth attendants, 


The administration of the metallurgical industry of the Lugan Council of National Economy must render 
practical aid to the Alchevsk Metallurgical Plant in order to ensure fulfillment of the pledges made by the collec- 
tive of the plant with respect to greeting appropriately the 22nd Congress of the Communist Party of the Soviet 
Union, in carrying out works for the reconstruction of the present metallurgical equipment, and modernization of 
the obsolete inefficient units, 


The Blast- Furnace Industry 


REGULATING THE OPERATION OF THE BLAST-FURNACE BY PRESSURE DROPS 


M. M. Gladkii 


Dzerzhinsk Plant 


Translated from Metallurg No. 8, 
pp. 4-6, August, 1961 


In fulfilling the resolution of the XXI Congress of the CPSU, the blast-furnace operators at the Dzerzhinsk plant 
have attained considerable success in the effort to decrease cost and establish an economical regime. At the present 
time, our plant produces the cheapest pig iron in the Ukraine. 


The main factor in reducing the cost of pig iron is the systematic reduction of the specific coke consumption. 
For example, the coke consumed in producing one ton of Bessemer iron has been reduced by 159 kg and that for one 
ton of open-hearth iron—by 148 kg at our plant in only the last four years. 


In 1960 the best economical indices for fuel were attained by the group of furnace No. 9, in which the skilled 
workmen are G. V. Nor, B. A. Tereshchenko, N. K. Tkachenko, and A. P. Sklyarenko, and the gas fitters are V. L. 
Krivoruchko, M, Yu. Mentsel', N. P. Solenyi, and I, F. Kolodka. During the course of the year the group of this 


furnace saved more than 26 thousand tons of coke and lowered the cost of the pig iron by 3 rubles 13 kopeks (by the 
old price standard), 


The high quality indices attained by the group of this furnace are due to progressive method of regulating 
the blast-furnace process which are based on the extensive use of data from measuring pressure drops of the gases 
along the stack for control and regulation of the unit's operation. 


Continuous measuring of pressure drops between three levels of the furnace has been done since July, 1958, after 
devising a method for automatically cleaning the gas sampling apparatus with compressed air. 


The measured values of the pressure drops (the "lower" - between the bustle pipe and the middle of the shaft, 
the “upper” - between the middle of the shaft and the mouth, and the “over-all” - between the bustle pipe and the 


mouth) are sufficiently reliable and are used for controlling and regulating the operation of the furnace with reasona- 
ble efficiency. 


Delays in the descent of the burden and stiff operation of the furnace are revealed much sooner by the charts 
showing the pressure dorps of the furnace gas than by the instruments registering the pressure and input of air and the 
level of the burden. This is explained by the large sensitivity of pressure drops of the gas along the shaft of the fur- 
nace to changes in the gas permeability of the column of charge materials. The data from measuring the static 
pressure drops along the shaft of the furnace permit not only opportune detection of the appearance of a region of 
obstruction in the burden, but also the determination of its location. A region of stiff operation or obstruction is 
found between levels with a small pressure drop. 


It is important to correctly locate a region of stiff descent or obstruction of the burden in order to decide upon 
a method of removing it. Lower obstructions of the burden are removed by changing the temperature-blast regime 


of the furnace and upper, by opening the throttles of the throttling group for a short time and by changing the 
system of charging. 


An upper drop is distinguished by an increased sensitivity to changes in the system of loading and the pressure 
at the mouth. The skilled worker and the gas fitter determine the effectiveness of the measures which they have 
taken to regulate the operation of the furnace from above by the changes in magnitude of the pressure drop. The 
upper drop reflects changes in the quantity of blast also. 


The lower drop is less sensitive to changes in the quantity of blast than the upper. For example, while lower- 
ing the upper drop requires an almost insignificant decrease in air input, reducing the lower drop requires a decrease 
in air input of at least 100 m* per minute. If on account of decreasing the quantity of air its temperature is thereby 
increased, then a reduction in the lower drop may not occur at all. 


The individual and total pressure drops depend on the blast regime, the level of the burden and the system of 
charging, the pressure of the gas at the mouth, the condition of the charging apparatus, and other factors which are 
subject to changes during the operation of the blast-furnace. Moreover, the sensitivity of the various pressure drops 
to changes in particular factors is different; therefore, in changing the operating conditions the skilled worker and 
the gas fitter select the optimum value of each of the drops to assure the most forced and even furnace operation. 
Under the operating conditions at furnace No. 9, the optimum value of the total pressure drop ranges within the limits 
of 1,00-1,.05 atm, the lower drop - 0.65-0.70 atm, and the upper - 0.30-0.40 atm. 


There is a definite interrelation between the upper and lower pressure drops: a decrease in one of them is 
accompanied by an increase in the other. Therefore, the mutual relation of the magnitudes of the individual drops 
is an important criterion of smooth furnace operation. The furnace has the steadiest operation when the lower drop 
exceeds the upper by 0,15-0.40 atm. 


The pressure drop of the gas in the lower part of the furnace is very sensitive to changes in heat conditions in 
the hearth, temperature, and moisture content of the blast. Reducing the hearth heat and temperature of the blast 
and increasing the moisture content of the air occasion a reduction of the lower drop, but increasing the temperature 
of the blast and the hearth heat of the furnace increase it. 


The character of the slag has a strong effect on the gas permeability of the burden in the lower part of the 
furnace, Raising the basicity of the slag and increasing its viscosity during cooling periods cause an increase in the 
lower pressure drop of the furnace gases and require a reduction in the quantity of blast. 


Whenever the furnace does not respond to increased temperature of the blast with the moisture content of the 
air reduced to the natural level,or it is impossible to increase the heat under the existing operating conditions, a 
skilled worker resorts to reducing the quantity of the blast used to fire the furnace during cooling periods, 


Heating of the furnace and the smelted products occurs as a result of slowed descent of the charge. This allows 


progressive cooling of the furnace and disruption of its operation to be avoided until a lightened portion of the burden 
enters the hearth, 


It is fully understandable that the heating of the hearth due to decreasing the ore charge in favor of coke while 
lowering the quantity of blast takes place only in those instances in which the utilization of gases is not impaired 
and unreacted materials do not enter the hearth. If the center of the furnace is not already being blown through with 
the given air input due to exceedingly basic slags or improper use of the hearth when the hearth is overloaded with 
unreacted materials and has insufficient drainage capability, reducing the quantity of the blast can lead to serious 
consequences, With further reduction in the air input accompanied by a decrease in the size of the oxidizing zone, 
the conditioning of the materials by the gases is sharply impaired in the central part of the furnace. Unreacted 
materials enter the hearth in still larger quantities, and this causes further cooling of the furnace. 


In order to prevent such cooling, one first attends to the proper cross-sectional distribution of the gas stream. 
Slags are selected which will provide steady furnace operation as well as good quality iron. 


When the permeability at the center of the hearth is low and the threat of cooling appears, a skilled worker 
and a gas fitter quickly take steps to relieve the load in the central part of the furnace. They provide for heating 
of the hearth by lowering the moisture content of the blast to the natural level, raising the temperature to the maxi- 
mum possible, and gradually increasing the air input. Reduction of the ore charge in favor of coke is done only in 
cases where there is the threat of strong cooling. 


The degree of heating of the hearth may be judged by the silicon content of the iron. The heating of the 
hearth is usually at such a level as to provide iron containing 0,70-0.90% Si, 0.40-0.65% Mn, and not over 0,05% S 
with a slag basicity iar = 1,25 containing about 5% MgO. A 0.2% change in the silicon content of the iron with 
cooling of the furnace C4uses a reduction of the lower pressure drop to 0.05 atm, and with heating of the furnace, 
an increase to 0,1 atm, 


The magnitude of the lower pressure drop is also changed in proportion to the accumulation of smelted pro- 
ducts in the hearth. Before tapping the iron, the lower drop is on an average of 0,07 atm higher than after tapping. 
This is also related to slowed descent of the charge and increased heating of the furnace. However, with a constant 
input of blast the proportion of the quantity of smelted materials to the coke consumed between two tappings remains 
constant. For this reason, under given smelting conditions the average temperature of the iron and slag at tapping 
remains approximately the same. 
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part of the furnace which decreases the gas permeability of the burden. 


When reducing the quantity of blast, the skilled worker and the gas fitter always try to increase its temperature; 
they use every opportunity to increase the temperature of the blast and the ore load relative to coke. They resort 
to increasing the moisture content of the blast when the furnace overheats only if, during this time interval, a heavy 
ore charge is not to enter the hearth. The optimum ore charge with respect to coke is selected by changing the 


magnitude of the coke charge by 100-200 kg. 


tion of the blast-furnace. 


ods in 1961: 


January 
Fulfillment of plan, % 101.0 105.3 
Saving in coke, tons 534 
Coke consumption per ton of iron, kg 683 
Production efficiency 0,704 0.669 


For the successes achieved in socialistic competition the furnace group headed by the skilled workers G. V. 
Nor, B, A. Tereshchenko, N. K. Tkachenko, and A, P. Sklyarenko immediately acquired the title of "Foremost 


Unit of the Plant" and the rank of a communist labor unit. 


FLAME PULSATION IN THE AIR-HEATER BURNERS 


M. L. Lavrent'ev and A. A. Berdnik 


Il'ich Zhdanov Plant 
Translated from Metallurg, No. 8, 
pp. 6-7, August, 1961 


There are various opinions as to the reasons for the formation of a pulsation in the flame. V. G. Serdyukov, 
writing in “Metallurg” No. 12 for 1957, suggested that it is either due to the poor mixing of the gas and air in the 
body of the burner or due to premature mixing of the air and gas in the body of the slit-burner. 


Studies made with the air heaters at one of the Il'ich Plant blast-furnaces showed that neither of these factors 


is the main cause for the appearance of a pulsation. 


The thermal conditions in the hearth are reflected by the upper pressure drop of the furnace gas, This is es- 
pecially noticed when reducing gases are blown into the furnace, When, under given smelting conditions, the tem- 
perature of the blast is insufficient, the upper drop increases and the operation of the furnace is impaired even if 
the quantity of the blast is reduced. Apparently, this is explained by the increased deposition of soot in the upper 


Thanks to the possibility of opportunely discovering a change in the operation and thermal condition of the 
furnace, the skilled workers and gas fitters of furnace No. 9 smelt with the largest ore load relative to coke - up to 
3,20 tons - in the entire plant. The group of furnace No. 9 achieve highly productive operation of the unit with the 
lowest coke consumption in the plant due to the use of correct method in regulating the operation and thermal re- 
gime of the furnace, In every concrete instance the individual pressure drops are compared with the total drop. the 
temperature of the peripheral and top gases, the indications of sounding diagrams and other features characterizing 
the operation of the furnace, the thermal conditions in the hearth, and the utilization of the thermal and chemical 
energy of the gases in the stack. In this manner, the skilled workers and the gas fitters succeed in maintaining the 
optimum parameters of blast-furnace smelting which provide steady and highly productive and economical opera- 


The following data are characteristic of the indices of furnace operation with the complementary control meth- 


February March 


102,2 
1611 
664 

0.720 


The reasons for the pulsation of the flame when blast-furnace gas is burnt in the air-heater burners have not 
yet been studied to any great extent, Usually the pulsation is observed in the large slit-type burners. 


April 
100.2 
587 


680 
0.724 
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The blast-furnace on which the work was carried out has three identical air heaters with a total heating sur- 


face of 65,238 m*, The checkerworks are one-story with cells measuring 60x 60 mm. All air heaters have IZTM 
system slit-burners, designed to burn up to 30,000 m*/hr of blast-furnace gas and ventilators feeding 36,000 m°/ hr’ 


of air. 


For a long time at the second air heater when burning 30,000 m° of gas per hour in the burner, there is pulsa- 
tion of the flame, strong vibration of the gas burner and the gas pipes and also vibration of the air heater itself. 


If the reasons for the vibration and pulsation of the flame were the premature mixing or insufficient mixing 
of the gas and air, these phenomena would be observed at all three air heaters, 


To find and eliminate the causes of pulsation in the flame at the second air heater a measurement was made 
of the static pressure in the air heaters and burners by means of a compound metal tube inserted through the con- 
necting pipe of the inspection hole. The pressure was measured by a U-shaped water manometer at every meter; at 
this time the shutters and inlet were completely open and the gas flow was 30,000 m°/hr. 


At the same time as measurements in the burner, measurements were made of the pressure in the space under 
the crown and in the flue gas valves, The results of the measurements are given in the form of curves on the diagram. 
The character of the curves shows that the static pressure and, consequently, the hydraulic resistance in the burner 
of the second apparatus is much higher than the first, although the pressure under the crown is lower and the vacuum 
in the flue gas valves in higher. Consequently, the burner is a bottleneck in the path of the gas stream in the No, 2 
air heater, This has led to the conclusion that the main reason for the vibration in the burner of the No. 2 air heater 


is the extremely high resistance, 


160 

S 80 f- 

= f 

| 

oe 

20 2 55m \ 

2 Burner \ 

Under crown In flue gas 

valves 


Curve of static gas pressure in the air heaters and their 
burners, 


Flow of Gas and Composition of Combustion Products 
of Air Heaters during the Periods of the Experiments 


Air Chgysand comnbuigion Degree of throt- 
heaters ducts tling of inlet* 
CO, | 
1 33 18 2 5.8 Open 
2 32 20.0 4,4 The same 
1 35 21.9 3.2 | Throttled by 1/4 
2 35 22.8 2.3 Open 


* Shutters completely opened 


When a certain value of the resistance is reached 
the ventilator of the burner enters the fluttering region, 
the flame pulsates and the burner vibrates, The pulsa- 
tion is due to the frequently and sharply changing flow 
of air in the burner due to the fluttering of the venti- 
lator. With this system of ventilator operation the air 
flow decreases, as shown by comparing the composi- 
tion of the combustion products of the No. 1 and 2 

air heaters, 


It can be seen from the table that with the same 
flow of blast-furnace gas the oxygen content in the 
combustion products of the No. 2 apparatus is always 
less than the No. 1 apparatus (even when the inlet of 
the latter is throttled by 1/4). 


The high gas-dynamic resistance of the No. 2 air- 
heater burner was due to the fact that in it the walls on 
the gas removal slits were deformed and the cross sec- 
tion for the passage of the air was reduced, Due to 
this the resistance to the path of air increases when 
its flow is large and reaches a critical value. 


The wall of the slits are deformed due to the 
insufficient rigidity (for example,during unforeseen 
stopping of the electric feed to the ventilator motors, 
which leads to combustion of gas in the middle part 
of the burner), The degree of deformation cannot be 
detected by observation through the inspection hole.. 


Burners of the “tube-in-tube" type have a more 
reliable and rigid design; therefore, to eliminate the 


phenomenon of fluttering in the ventilator and flame pulsation the slit-type burners should be replaced by the 


"tube-in-tube” burners, 
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The vibration at the No, 2 air heater was also increased due to the poor location of the shutters, which vibrated 
strongly during the operation of the burner. After they had been fixed their vibration and pulsation were reduced somewhat, 


SAFETY IN BLAST-FURNACE PRODUCTION 


P. M. Mironov 
Chief Technical Inspector of the Central Committee of the Trade Union 
for Workers in the Metallurgical Industry 

Translated from Metallurg, No. 8, 

pp. 8-9, August, 1961 


The Central Committee of the Trade Union for Workers in the Metallurgical Industry has studied and 
generalized experience in the work of management and Trade Union Committees in the Magnito- 
gorsk, Kuznetsk and Nizhni Tagil Metallurgical Combines and the Dzerzhinsk, Voroshilov and Krivoi 
Rog Plants on improving the working conditions in blast-furnace departments, 


A check has shown that at these plants organizational and technical measures have been devel- 


oped and introduced which have considerably improved the working conditions of the blast-furnace 
workers and made them safer. 


When unloading cars with ore and fluxes at the trenches of the ore yards and hot sinter at the hopper gantries 


the workers were often injured, especially when opening the trapdoors of the cars with a sledge hammer: pieces of 
materials fell onto their hands and bruised them. 


When the charge materials stick in the cars (especially in winter) the worker has to climb up onto the car to 


free the material. There were often cases where the materials unexpectedly broke, carrying the worker into the 
ore trenches, 


In order to elitninate heavy physical labor and danger at this section, workers of the blast-furnace departments 
together with the planning organizations have developed and introduced a number of technical measures. 


To unload cars at the trenches of the ore yards of the Dzerzhinsk and Voroshilov Plants,car tippers have been 
installed, eliminating the danger and necessity of using heavy physical labor. Whereas previously the unloading of 
cars with ore has occupied 100 workers per shift, this work is now done by two — operators for the control panel of the 
car tipper and pusher, A device is now being assembled for cleaning the wagons with compressed air after unloading. 


At the Voroshilov Plant,for opening the trapdoors of the cars with charge materials there is a gantry trolley with 
a double-sided platform, on each side of which there is one worker instead of two to three as was the case previously. 
This has considerably eased the work and made it safer. 


The trapdoors of the hoppers with the hot sinter at the hopper gantry are mostly opened manually. During the 
opening of the trapdoors at the working positions a large amount of dust and gas is produced, hundreds of times 
greater than the permissible limits. To improve the working conditions at the Dzerzhinsk, Voroshilov, and Krivoi Rog 

Plants this process has been partially mechanized, At each hopper pneumaticcylinders have been installed, connect- 
ed by a system of levers to the trapdoors of the hopper; compressed air is fed into the cylinders from a locomotive 
compressor. The system for opening the trapdoors is controlled by a specially trained worker from the platform of 
the hopper. This measure has considerably eased the working conditions but has not prevented the worker from 
being in a zone of increased danger. 


The charge materials are fed into the blast-furnace skips by scale cars and during the loading and unloading 
a large amount of dust is given off, hundreds of times greater than the permissible limits, The dust extends through- 
out the whole of the building under the bunkers and the workers suffer from diseases of the respiratory passages even 
when they use respirators, 


To improve the working conditions in the building under the bunkers the blast-furnace workers and workers 
from the design organizations have developed measures to remove the dust and in particular to seal the cabin of 
the scale car operator with air being fed to the cabin by a ventilator placed of the scale cars and a coke hydrofilter. 
However, this seal is ineffective, since during unloading of the scale car containers into the skips the operator must 
open the window to control the ascent of the skip, the ventilator does not provide the required pressure of air and 
the dust from the sinter enters the operator's cabin. 
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This problem was solved most effectively by the blast-furnace workers of the Kuznetsk Metallurgical Combine, 
where the scale cars were automated according to a system suggested by V. G. Gur*yanov, the senior electrician 
of the blast-furnace department. The automated scale cars move with a specially given program from one hopper 
to the other, stopping at each of them and selecting the required charge. The material is collected in a certain 
order an in the required amounts; then the scale cars are sent to the skip pits and unload the materials into the skip. 
All these operations are carried out by a single program device. 


This measure has freed the scale car operator from 
direct work in the cabin; now he works as a scale car loader. 


One of the dangerous and laborious tasks of the fur- 
nace attendants is opening the iron and slag tapping holes 
and also shaping and tamping the casing. Until recently 
this work was done manually using the simplest devices- 
hand drills, boring machines, etc. Much force was needed 
to hold the drill or boring machine in the appropriate 
position. After breaking the tapping hole to the solid 
skin the furnace attendants used crowbar-pokers and at 
this time they were adjoining the tapping hole and sub- 
jected to danger. 


To eliminate the laborious and dangerous work of 
the furnace attendants, workers from the Magnitogorsk 
Metallurgical Combine blast-furnace department together 
with planning organizations have developed and installed 
a special machine-combine with remote control for opening the iron tapping hole (Figure). 


Machine-combine for opening the iron tapping hole 


Recently an improved version of the machine-combine has been developed by blast-furnace workers of the 
Krivoi Rog Plant together with Ukrgipromez and they have been installed at large volume blast-furnaces, This ma- 
chine not only bores the tapping hole to the skin and breaks it through but also shapes and tamps the housing. The 


use of a machine-combine for opening the iron tapping hole has eliminated cases of burns and the heavy physical 
labor of the furnace attendants, 


Until recently in the blast-furnace departments the iron was tapped through 4-6 spouts, Much time and energy 
was expended in preparing the troughs, cutoff blades and large capacity channels. During the tapping a large sur- 
face of heat radiation was formed, having a harmful effect on the workers, In addition, much iron was lost in the 
form of scrap. 


To improve the working conditions of furnace attendats at the Magnitogorsk and Kuznetsk Metallurgical Com- 
bines single-spout casting of iron was used with table movement of the "Kabestan™ type ladles and at one of the 
Nizhni Tagil Steel Combine blast-furnaces — with the ladles moved by pushers, The use of single-spout pouring of 
iron has reduced its losses as scrap and has considerably facilitated the work of the furnace attendants in preparing 
the spouts, 


Until recently the gas samples along the radius of the blast-furnace were taken manually. The samplers had 
to climb onto the circular platforms of the blast-furnace to the sampling points and were the subjected to the danger 
of poisoning by waste gas since they were working in an atmosphere of gas, 


To improve the working conditions of the samplers at the Magnitogorsk Metallurgical Combine, remote con- 
trol automated gas sampling has been installed along the radius of the blast-furnace. The sampler from the ins- 
truments building uses a special tube inserted at the gas sampling point at the stack of the furnace and makes the 
appropriate measurements, This measure has eliminated the laborious and dangerous work of the samplers in the 
gas atmosphere on the circular platforms, 


At most of the metallurgical plants the valves are turned over by hand, This work required the use of much 
physical labor of several fitters working together to move the gate valve and the workers were often poisoned by the 
waste gas, At the blast-furnaces of the Kuznetsk and Nizhni Tagil Metallurgical Combines and the Voroshilov Plant 
the turning of the air heater valve has been automated, which has eliminated the heavy physical and dangerous 
labor of the fitters, has reduced the time for turning the valve and has made it possible to operate with a higher 
temperature blast in the blast-furnaces, 
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At the casting machines of metallurgical plants which do not have covered galleries during the casting of iron, 
a large amount of steam is formed, giving a dense curtain over the adjoining railway tracks and stores of cold iron. 
This causes increased danger in the movement of transport and men and hinders the normal servicing of the casting 
machine conveyers. 


At the heads of the casting machines,ingots which stuck in the molds were knocked out manually with crow- 
bars and the worker on the platform was subjected to sharp temperature changes and drafts, leading to frequent illness- 
es. The moving parts and especially the rollers of the casting machine conveyers were also lubricated manually, 
which meant that the units had to be idle and the working conditions for the greasers were difficult since they had 
to move the lubricating materials to the platform. The tilting of the ladle did not answer safety requirements since 
the spout worker and the tilting winch operator controlled the tilt of the ladle and the stream of iron and were in the 
immediate vicinity of the ladle and spout. 


To improve the working conditions at the casting machines in the Voroshilov, Dzerzhinsk, and Magnitogorsk 
Metallurgical Combine Plants they have put air vents on the side where the iron leaves the casting machines, which 
has considerably reduced the formation of steam over the territory of the casting machines and has provided better 
conditions for the workers, 


At these plants the casting machines are fitted with automatic hammers “iron hammers"; it is now no longer 
necessary to knock the ingots from the molds manually. 


At the Dzerzhinsk Plant they use automated centralized lubrication of the casting machine conveyer rollers 
and this has eliminated the manual labor of the fitters and reduced the lost time of the casting machines on convey- 
er lubrication. 


At the Voroshilov Plant they have installed equipment for the centralized preparation of lime solution for 
spraying the molds of the casting machines with a slurry collector, fitted with a grab crane for cleaning it. This has 
eliminated the heavy physical labor in preparing the solution at each casting machine. Here there is automatic 
control of the tilting winches and movement of the conveyer strip of the casting machines, which has released 32 
spout workers and the tilting winch operators from heavy physical labor. 


At the Dzerzhinsk Plant they have installed and tested under working conditions a radiometric level gage 
which has been developed by workers of the Kiev Institute of Automatics and a group of workers at the plant under 
the direction of Polovchenko, an engineer of the Central Plant Laboratory. This instrument, based on the examina- 
tion of the top part of the working space of a blast-furnace with radioactive radiation, makes it possible to measure 
the level of the charge accurately. 


The measures introduced by the management and trade union organizations to facilitate the work and improve 
the sanitary aspects in the- blast-furnace departments have led to a reduction in industrial accidents and illnesses, 
Thus, the frequency factor for accidents in 1960 at the Voroshilov Plant was 35% less in 1960 than it was in 1959, at 
the Dzerzhinsk Plant the figure was 30% and at the Krivoi Rog Plant it was 54%, and at the Magnitogorsk Metal- 
lurgical Combine it was 17%, 


The Steelmaking Industry 


EXPERIENCE IN OPERATING OPEN-HEARTH FURNACES WITH NATURAL GAS 


A. E. Prikhozhenko 


(From an information sheet of the Stalino Council of National Economy, 
Central Bureau of Technical Information) 

Translated from Metallurg, No. 8, 

pp. 10-13, August, 1961, 


Before changing over to natural gas,the medium volume open-hearth furnaces of the Illich Plant were fire* 
with low-sulfur fuel oil, for the combustion of which there were two sprays in each head of the furnace. The fuel 
oil was atomized by compressed air at a pressure of 4-5 atm or by saturated steam at a pressure of 6-7 atm. 


All the furnaces have double channel heads; the roofs are magnesiochromite and of the supported-suspended 
design. The slag pockets of the furnaces of the second block are removable and those of the first block are stationa- 
ry. At all furnaces forced air feed is used, 


During 1959-1960 all furnaces were converted to firing with natural gas with the flame carbureted by fuel oil. 
In the changeover to firing by natural gas using the gas-fuel oil method the old sprays were removed and in their 
place combined spray-burners were installed, one on each side of the furnace (Fig. 1). 


The design of the spray-burner has the following features, The fuel oil is fed along a central tube, terminating 
in a nozzle; to center the oil the tube has two rows of projections along its whole length. Threaded joints enable 
the oil tube to be cleaned and the oil nozzle to be changed. 


The superheated steam-atomizer within the spray 
Fuel oil moves along an annular space formed between the fuel 
f oil tube and the internal body of the spray. The the 
: atomizer discharges through the tapered nozzle (Laval- 


boas =a type nozzle), giving maximum conversion of potential 
AT energy of the atomizer to kinetic energy. The nozzle 
rheated 


i 


of the atomizer is centered by means of projections. 


Supe atural gas a 
steam -atomizer at high pressure The natural gas inside the spray moves along the 
annual space formed by the inner and outer bodies of the 
Fig. 1, Diagram of combined spray-burner. spray. The gas flows through a tapered nozzle which has 


a support flange on the outer surface. 
The spray is placed in a special water-cooled ontainer which protects it from overheating. 


Bearing in mind thatthe rigidity and flatness of the flame are determined by its store of kinetic energy, the 
pressure of the superheated steam was 10 atm and that of the natural gas 9 atm. These high pressures of the atomizer 
and natural gas and also the presence of Laval nozzles give supercritical speeds of flow of the gas-fuel oil emulsion 
from the spray-burner (up to 700 m/sec), 


The gas pipe feeding the furnace with high-pressure natural gas passes along the roof of the furnace building; 
the furnace control points are placed there. At the control point there are two inlet gate valves with a pipe between 
them to give reliable disconnection of the gas, Behind these gate valves there is a gas flow regulator, fitted with 
a by pass and cut-off gate valves. 


After the gas pipe the regulator continues to the working platform where it branches to the left and right heads 
(Fig. 2). During the changeovers the gas is cut-off by special electrified cut-off valves, the electrical part of which 
is connected to the common changeover circuit. For blowing off the furnace gas pipes have blow-off pipes at the 
ends and at higher points, 


In accordance with temporary heat engineering instruction (Table 1) during holdups in the smelting due to 
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: Fuel consumption ‘ Pressure Time |§ _ | Tempera- 
Periods Air __|inworking between | | ture Temperature 
of smelting fuel oil -_ consumption space, change- = E checker- °C 
liter /hr /or m /hr mM watel overs, min | Q # | works, °C 


Block No. 1 

es 1000— |12500—13500} 2.1—2.3] Under su 0—30} 1250—1300 |Notbelow 1600 

1200 vision o 

smelter 

Charging granular 

materials and scrap . | 2.2—2.4) 10—12 2—20) 1250—1300 | » » 1500 
200 |900—950 |15000—16000) 2.2.—2.4) 10—12 | O0—30) 1250—1300/ » » 1550 
Pouring iron ...... 200—250|400—500 Max 2—4 0—10) Not Notabove 1750 


Fusion: 
a) first half..... 
b) second half... 


900—950 


16500—12000 
16500—17500 


2.2—2.4 
2.2—2.4 


5—8 


1250—1300 
1250—1300 


Not above 1750 


> » 1750 


Boiling: 
a) first half..... 250 | 500—650|10000—13000) 2.2.2.4; 1—30} 1250—1309 |Notabove 1750 
b) second half... 200 1250—1300 | » » 1750 


Totwl 


Block of furnaces 


Filling 


Charging granular 
materials and scrap . 


17500—19000 


23000— 22000 


Under super + 
vision 
smelter 
10—12 
10—12 


3—5 


1300—1350 |Not below 


1250—1350 » » 


1250—1350 
1250—1350 


Not above 


Fusion: 


a) first half 


b) second half ... 


24000—28000 


5—8 


1250—1350 


Not above 


Boiling: 
a) first half..... 


500—550 


b) second half ... 


24000—27000) 


4-7 


1280—1370 | Notabove 1750 


300 900 1—30 | Pe 
1 
1 
Heating......... | 350—400} 1600— |24000—27000] 2.4—2.8 0—45 > » 1550 
1750 ; 
Pouring iron...... | 350—400| 700—900|28000—32000|  — 0—15 | 1750 
..... | 2.42.8 1—00| | 1750 
| 500 1300— 24000—28000] 2.42.8} — 1—50| 1250-1350 | » » 1750 
: l 
2—50 
1450 
| 400—450 1050-— 19000—25000] 2.42.8} 1—00| 1280-1370] » » 1750 
| | | | | | 
363 


1 
2 

4 
Ns 


7 7 


Fig. 2. Layout of furnace gas pipes: 1) blow-off 
pipes; 2) cut-off valve; 3) to the left of the spray- 
burner; 4) to the right of the spray-burner; 5) natu- 
ral-gas main for the whole department; 6) stand for 
manual changeover; 7) regulating valve 


organizational reasons, in the first place,there is a reduc- 
tion in the flow of fuel oil and then of natural gas, Further- 
more, when charging lightweight scrap the smelters reduce 
the oil flow to prevent the charge from fusing. 


The changeover of furnaces from fuel oil to gas-fuel 
oil firing was accompanied by a sharp improvement in the 
shape of the flame and an increase in its temperature. As 
a result the smelting process was speeded up, the slag formed 
more quickly and the total time of the heats was reduced 
over a range from 0.5-1.0 hr. 


A considerable increase in the kinetic energy of the 
flame was provided by the better blowing of the slag from 
the surface of the metal at the point of contact with the 
metal, which in its turn increased the heat transfer from the 
flame to the bath and facilitated the access of oxygen to it. 
There was an increase in the rate of combustion of carbon 
and the bath began to boil with larger bubbles, 


Increasing the oxidizing capacity of the furnaces operating with the gas-fuel oil system made it necessary to 
adjust the charges by reducing the amount of ore and limestone fed into the charge, which in its turn reduced the 


amount of slag formed. 


The absence in the natural gas of sulfur and other harmful impurities improves the conditions for removing 
sulfur from the metal;and therefore during the operation of the furnaces on natural gas with carburetion of the flame 
by fuel oil the sulfur content in the finished steel was 10-15% lower than that with fuel oil firing. 


TABLE 2, Operating Indices of Open-Hearth Furnaces 


During the changeover of the first two furnace 
to natural gas firing with the flame carbureted by fuel 


| oil the head of the furnaces remained the same as 
2 when the furnaces were fired with fuel oil. The first 
Months z= cfals les: Be. months of operation of these furnaces on natural gas 
au ‘6&3 showed that with the same dimensions of the heads 
= 68 as during the firing of the furnaces with fuel oil there 
steady increase in temperature of the top of the 
regenerator checkerworks of 60-80°, leading in some 
cases to overheating, 
September....... 10.15} 224 100 | 6.23 | 40.18 
October. ....00-. 10.0 | 205 100 | 6.23 | 36.52 Using the experience obtained at the K. Liebkne- 
cht Plant, at the other furnaces when they were convert- 
ed to natural gas the length of the precombustion cham- 
1960 bers was increased from 1 to 2,235 m by reducing the 
January......-6- 10.05) 185 | 76.0 | 6.39 | 30.77 dimensions of the tuyere bulkhead. It was then possible 
to reduce the temperature at the top of the regenerator 
Ct a eae 9.32) 167 | 23.4 | 6.64 | 18.23 checkerworks to the normal value (1250°-1350°) and 
to considerably improve the thermal operation of the 
10.10] 178.7) 25.6 | 6.63 | 20.05 furnaces, especially during fusion and boiling, when the 
August bath was covered with slag and the heat transfer con- 
October... | 9.2 | 156.0] 21.9 | 6.75 | 16.98 ‘ditions were poor. 
| The increase in the length of the precombustion 


chamber and the shortening of the tuyere bulkhead 
facilitates the access of air going from the regenerators 


to the root of the flame, which helps to give a better flame formation and to increase its temperature, Under these 


conditions the length of the flame is reduced and most of the fuel burns within the limits of the working space of the 
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furnace, the hottest parts of the flame being displaced to the first and second charging holes in the path of the gas, 


which facilitates a speeding up of the process of charge fusion and an improvement in the heating of the molten 
metal during fusion and boiling. 


As a result, the thermal loads were reduced in the melting periods and there were corresponding fuel economies 
with simultaneous reduction in the duration of the heats. 


The improvement in the thermal operation of the furnaces caused by the changed design of the head made it 
possible to reduce the fraction of fuel oil with regard to heat to 20-25%; whereas, at other plants where the fuel oil 
furnaces were converted to aatural-gas firing, this value was not reduced below 35 and even 50%, 


Table 2 gives comparative indices for operation of the No. 2 block of open-hearth furnaces before and after 
conversion to natural gas firing with fuel oil carburetion. 


The scarcity and high cost of low-sulfur fuel oil and also the high costs in pouring it and transporting it across 
the plant have made it necessary to develop methods for firing open-hearth furnaces with natural gas without the 
addition of fuel oil. Numerous experiments in feeding high-pressure natural gas without fuel oil, conducted at the 
plant, have not given favorable results,since when all the gas is fed through the main spray-burners the flame is not 
very bright and does not heat the metal efficiently. The result is a considerable increase in the time of the heats 
and increased wear in the lining, mainly of the vertical channels and the lower structure. 


Operating experience at one of the second block furnaces on firing with natural gas with self-carburetion with 
a three- channel head arrangement, proposed by the “Giprostal"” Institute, again did not give favorable results, Des- 
pite the fact that the process of self-carburetion proceeded perfectly satisfactorily (the luminosity of the flame was 
high, differing little from the luminosity of an oil flame) the plant had to abandon this system,since during furnace 


operation with self-carburetion there was a sharp increase in the temperature at the top of the regenerator checker- 
works, 


Another serious fault of the tested design is the presence of a water-cooled caisson (another 200-300 m*/ hr 
of natural gas was needed to replace the heat in the caissons). 


The plant is now conducting experiments on the self-carburetion of natural gas by feeding it in wide jets at 
low speeds, 


The conversion of the open-hearth department to natural-gas firing using the gas-oil modification, due to the 
difference in prices of the low-sulfur oil and the natural gas, and also the reduction in the specific consumption of 
ideal fuel per ton of useful steel gives an economy of up to 1.4 million rubles per year, which means that all ex- 
penses on converting the department to natural gas are recovered in three months. 


If the work on self-carburetion of the natural gas is successfully completed the plant will obtain an additional 
economy of about 350 thousand rubles per year. 


THE REGULATION OF OVERHAULS OF THE OPEN-HEARTH FURNACE 


I. D. Vikhrev 


Chief of the Department Gipromez 
Translated from Metallurg, No. 8, 
pp. 13-15, August, 1961 


Overhauls of open-hearth furnaces present metallurgists throughout the country with problems in the use of 
block refractories, charging from containers,conveyance of materials hydraulically and pneumatically, large block 
assembly andsoon. Special attention should be focused on increasing labor productivity, establishing an uninterrupted 


flow of the work, using complex mechanization and automation, decreasing costs, and increasing the quality of the 
work, 
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At the present time in most of the leading metallurgical plants, industrial methods of operation are employed 
when overhauling open-hearth furnaces,thanks to which it is possible to appreciably shorten standstills and improve 
the quality of the repairs, 


TABLE 1, Length of the Overhauls of Metallurgical 


Furances, hr 
Furnace capacity, tons 

up to 185 over 185 

o| ca 

~ 

= | bo bo 

&s 

oF | o> = 
6 | 86 


48 |24—30| 72-—78 
84 |24—26)1C8—120 
108 |30—38}138-—146 
144 |30—42/174—186 
138 |30—42!158—180* 


60 |24—30} 84—90 

96 |24—26) 120—132 
120 |30—38| 150—158 
156 |30--42) 186—198 


* For furnaces with a capacity less than 90 tons. 


TABLE 2. Length of Overhauls According to the System 
of VNIIOChERMET 


conducted, 


—— Duration of the overhaul, hr 
apacity, 

small | medium large complete 
40—70 42—46 | &6—78| 99—109 124—136 
85—110 | 44—48 | 80—88& | 126—138 149—164 
120—150 | 46—51 | 87—96 | 142—156 158—174 

185—210 | 54—59 | 92—101} 146—160 166 -183 
220—260 | 57—63 | 96—105} 150—166 182—200 
350—400 | 63—69 | 99-109} 170—176 187—206 

500 | 65—71 | 111—122| 186—200 | 210—230 


In 1960 VNIIOChERMET also worked out a system of repairing open-hearth furnaces in which it is recommend- 
ed that the length of a small, medium, large, and complete overhauls (without firing) be considered as functions 
of furnace capacity and the type of overhaul (Table 2). 


During 1959 standstills of the furnaces throughout the country amounted to a total of 9.4% of calendar time. 
In the Nizhni Tagil metallurgical combine they amounted to 6.9%, in the Kuznetsk and Magnitogorsk combines 
-6,7%, in the Enakiev - 10%,in"Zaporozhstal'" - 8%, and in the Seversk - 6%. 


Further shortening of these periods and improving the quality of the repairs while the furnace is actually 
operating may serve to increase the output of the operating furnaces still more. 


A major shortcoming appears to be the lack of 
a single rule for the periodicity of overhauls of the 
open-hearth furnaces, Each establishment plans its over- 
haul periods and their mutual interrelation separately. 


The interplant school recommended that the 
following period of overhauls of furnaces with basic arches 
be established for all plants: 3 months for a major hot 
overhaul, 9 months for an intermediate cold one, 2-2.5 
years for a major cold one, and 8-10 years for a com- 
plete overhaul. 


In 1959 the "Uraldomnaremont" combine worked 
out a system for the Ural plants whereby all intermedia- 
te repairs of the open-hearth furnaces should be ordered 
into 4 categories. The first category corresponds to the 
major cold overhaul; the second - to an enlarged inter- 
mediate one; the third - to an intermediate cold one; 
andthe fourth, for furnaces with an acidic arch, corre- 
sponds to the former minor cold overhaul, but for fur- 
naces with chrome -magnesite arches - to the former 
major hot overhaul. The length of the overhaul as a 
function of the order and the furnace capacity is shown 
in Table 1, 


Insofar as the termination of repairs is determined 
basically by the readiness of the lower part of the fur- 
nace, the work on the upper part should finish 12 hr 
earlier for the III and IV orders, and 18 hr early for the 
I and Il orders, For this reason, firing of the upper part 
of the furnace should begin before work is complete in 
the lower part and finish before the openings to the slag 
chambers and regenerators are closed, 


According to the system of the "Uraldomnaremont" 
combine, it is recommended that over a 2-2.5 year 


period one intermediate overhaul of first order, 3-4 overhauls of IV order, and 2-3 overhauls of III or II order be 


As a result, the specifications in current use for overhauls of the furnaces variously classify the character of 
particular overhauls, the length of time required to complete them, and their mutual interrelations; many of the 
systems do not reflect the level of mechanization attained at the leading plants in the USSR. It is imperative that 


a unique system for the overhauls of open-hearth furnaces be worked out as soon as possible which would apply to 
all the plants of the country. 


IV 

III 
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TABLE 3. Time Required to Assemble the Superstructure Using Various Methods 


3 Type of assembly 
Ew Small units Large units 
a 2a a2 
n = a 
=8 28 ZS 
Floor 89.0 112 48 1 3-30 
Back wall 49.0 19 40 1 1-50 
Front wall 43,0 1 18 1 1-30 
Benches and shoulders 23.0 42 18 2 1-30 
Cap frames 18.0 16 38 2 3-30 


Note: The average time required for assembly using reinforced blocks is 3.5-4 hr 


TABLE 4, Technical-Economical Characteristics of Furnace Reconstruction by Instal- 
ling Refractory Unit 


Cost, thousand Reduction 
rubles in expense 
Type of expense Estimated| Actual | Saving 
expenses} thousand] 
rubles 


Refractory masonry 974 865 109 11.2 
Dismantling and assembling the struc- 


ture, pouring, and sanitation engineer- 


Materials 
Mechanization 104 90 14 13.4 


Overhead 343 241 102 29.7 
Storage 


The cost of the arches and the extent to which they are repaired depend in large part on the quality of the 
refractories, The use of chrome-magnesite bricks for the arch instead of Dinas bricks increases the period of opera- 
tion of the furnace 2-3 times; however, if the capacities of the slag chambers are not increased, it is necessary to 

conduct 1-2 hot repairs for the removal of slag, or else the furnace will operate with overfilled slag chambers, the 


checkers of the regenerators will be covered with dust, heat transfer will be reduced, and the length of time required 
for the heat will be increased, 


If the slag chambers are not cleaned, they cease to perform their function as dust catchers; gases pass through 
them at a high velocity, ieading to premature wearing away of the walls and arches of the slag chambers and re- 


2 

ing 1359 15.2 

Tota] 2577 353 13.7 

Wages 420 197 | 29.0 3 
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generators and to an increase in the magnitude of the repairs to be made on them. The period between two major 
cold overhauls of the furnace components becomes 6-9 months rather than 2-2.5 years, 


At the Makeev and Enakiev plants refractory concrete consisting of a mixture of 70% chromium ore and 30% 
magnesite bricks has been used for lining the roofs of the open-hearth furnaces, These roofs lasted 142-197 heats 
as compared with 40 heats for roofs made of fireclay refractories, 


In the 500-ton furnaces of the Alchev plant the refractory concrete lining of the roofs lasted 25 days (fireclay 
lining lasted 2 days), and in the 250-ton furnaces they lasted 30 days (as compared to 7 days for a fireclay lining). 


The dismantling and stripping work has an appreciable influence on the length of the repair period; this is 
accomplished at several plants by the use of concrete breakers and pneumatic drills. In the NTMC, MMC and other 
establishments this work is done with explosives. The method using explosives is much more productive, and,more- 
over, it does not endanger those working close to the furnace unit. Due to the use of this method in the NTMC, the 


extent of manual labor has been decreased by 60%, labor costs have been reduced by 65%, and the cost of the work 
has been reduced by 55%, 


The use of explosives and the removal of the bricks and slag with bulldozers, conveyers, single-rope hoists, 
excavators, and overhead cranes allow the stripping work at the bottom of the furnace to be completed in 2.5-3.0 days. 


At the present time during the overhaul of open-hearth furnaces, assembly of the structure, pouring, and fit- 
ting are done variously: with small units, with large units, and with reinforced blocks; for instance, the working 
space of the furnace is assembled to one side and then put in place (Table 3). The masonry work with large-unit 
assemblies can begin 80-90 hr after the furnace is shut down. 


The regenerators and slag chambers should also be assembled with reinforced blocks. At the Chelyabinsk 
metallurgical plant the reinforced structures were assembled outside the plant before stopping the furnace, and then 


the blocks were taken to the teeming bay and in 12 hr (instead of 3-4 days when assembling single units) were 
installed in the designated place, 


In 1959 during the reconstruction of the open-hearth furnace (the area of the floor was increased) at the 


Chelyabinsk pipe plant, the superstructure of the furnace together with the masonry weighing 800 tons was erected 
in 13 days and 8 hr instead of 25 days as planned. 


The technical-economical characteristics of the efficiency of the reconstruction by erecting with the refractory 
masonry are listed in Table 4, 


Despite the considerable accomplishments in the field of repairing open-hearth furnaces, many shortcomings 
remain, the removal of which will undoubtedly allow the standstills of the furnace to be decreased. 


In this country every year 35-40 complete overhauls are conducted, and the average length of time required 
for each, according to the "Uraldomnaremont" combine, was 18.8 days in 1958 and 17,2 days in 1959. The install- 
ing of the superstructure with its refractory masonry can alone decrease the time required for all overhauls by 315- 
360 days; this would provide the possibility of obtaining about 400 thousand additional tons of steel per year. 


It is imperative that a single system for overhauling open-hearth furnaces by industrial methods be worked 
out for all plants as soon as possible. 
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PACKING THE FLOOR OF THE OPEN-HEARTH FURNACE WITH POWDERED DOLOMITE 


(TRANSLATED FROM GERMAN) 


G. Zyuptits, Engineer, Chief of the Open-Hearth Plant and 
B. Podzimen, Technologist in the Open-Hearth Maintance Department 


The Brandenburg Steel Mill (GDR) 
Translated from Metallurg, No. 8, 
pp. 16-20, August, 1961 


The choice of the type of floor for the basic open-hearth furnace is determined by the availability of the 
corresponding materials and the economy in the use of a particular floor. 


A review of the literature shows that predominantly dolomite and magnesite floors are used in different steel 
mills of metallurgical plants of the world. The thickness of the floor layer which is subject to repair varies. 


The technology of repairing the floors in the open-hearth furnaces of the metallurgical plant in Brandenburg is 
described below. The 120-ton open-hearth furnaces of this plant produce steel of various types. Part of the furnaces 
have basic arches, and part acidic (Dinas brick). The furnaces are heated with producer gas obtained from briquet- 
ted lignite coal which has a calorific power of 1630 kcal/m*, The maximum thermal intensity is 22 million kcal/ 
/ton, and the specific heat consumption amounts to 1.2 million kcal/ton of steel. The furnaces operate with a cold 
charge consisting of 49% scrap and 51% pig iron. 


Over the last three years, time lost in standstills for repairs of the floor amounted to: 1957 - 2.92%; 1958 - 
1.40%; and 1959 - 0.47% of calendar time. 


Major Repair of the Floor 


For the repair of the floor 7000 standard fireclay bricks V-1 and 15,000 standard magnesite bricks are made 
ready on a stand next to the furnace. 


Approximately 3-4 days before repair, the grinding of standard, calcined dolomite in crusher-rolls having a 
capacity of 18 tons is begun. The crushing unit is furnished with conveyers such that as soon as the crushed dolomite 
is discharged it is carried to loading bins from which it may then be dropped into the furnace. 


The plate reinforcement of the floor must be reconstructed (insofar as necessary); thin plates are laid on it 
in order to prevent the penentration of corrosive molten material through the joints of the bricks. 


Asbestos laminae 5 mm thick and 1 x 1.5 m in size and the tools necessary for packing the dolomite (pneuma- 
tic hammers, electric vibrators, air hoses, and distributors for air and electricity) are also made ready alongside the 
furnace, Fireclay and magnesite powder are brought to the furnace in containers. 


The laying of the floor begins with the insulating fireclay layer (Fig. 1). The first two fireclay layers are 
covered with fireclay powder in order to fill up the joints, When the third course is laid, the well of the steel tap 
hole is lined. The laying of magnesite layers then begins. 


The magnesite layers are covered with magnesite powder. Along the front wall an expansion joint 40 mm 
wide is left which is filled with slag wadding. The magnesite masonry of the front wall is insulated with a layer 
of fireclay bricks (380 mm) and with plates, 


The tap hole is lined at the same time that the back wall is laid up to the level of the shoulders. After the 
front and back walls have been laid up to the level of the shoulders, the crushed dolomite is dropped onto the 
floor to form the packed layer. 


Packing of the dolomite powder is accomplished by two methods: by pneumatics hammers with disk adapters 
and by electric vibrators and pneumatic hammers with pointed adapters (new method). 


Screen analysis of the dead-burned dolomite before grinding: 


= 


Dolomite Consumption, Time Required, and Manpower Needed to Reconstruct 


the Floor 
Quantity of | o,> Number of tampin 
dolomite 2 mechanisms with 
inone layer] adapters used 
Using pneumatic hammers 
1 {16.5} 15 {0-40 | 1-10} 21 1 12 2 - 
2-6 9.9} 9 [0-20 | 1-20 | 21 1 12 2 - 
1 6.6} 6 0-20 | 1-30 | 18 6 12 - - 
Total | 72.6 | 66 {2-40 | 9-20 
Using electric vibrators 
1 |16.5] 15 }0-40 | 0-40] 9 3 - 2 4 
2-6 9.9 9 |0-20 | 0-40} 9 3 - 2 4 
7 6.6 6 {0-20 | 0-40] 6 2 - 4 
Total | 72.6 | 66 |2-40 | 4-40 


2 KEY 


— 
1500-—=} 
Fig. 1. Profile and lining of the floor (longitudinal section): a) dolomite powder. 
Chemical composition, %: 
Fraction, mm SiO, CaO MgO S _ Losses 
6 5.08 5.60 53.76 33.60 0.25 1.34 
1 11,34 9,20 39.20 35.20 0.25 4.5 
Fractional composition of the ground dolomite: 


Chemical composition, %: 
Fraction, mm SiO, R,O; CaO MgO S Losses 
3-1,5 5.94 5.10 53.20 34.00 0.25 1,07 
0.2 5.76 5.80 53.20 33.60 0.24 0.82 
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The pneumatic hammers used have the following 
technical characteristics: 


About 200 


The tamping adapters are shown in Figure 2. 


The electric vibrators have the following technical 
characteristics: 


Power consumption, kw 1,2 (max.) 
a b Three phase current voltage, volts .... 220/380 
Current, amps 3.8-2,2 (max.) 
Frequency, cps 

Revolutions, rpm ......... 

Size of vibrator disks, mm 500x 500 
Total weight, kg 


Fig. 2. Adapters for the pneumatic hammers: a) disk; 
b) pointed. 


Tamping with Pneumatic Hammers with Disk and Pointed Adapters 

The dolomite is built up on the floor by layers. The charging boxes are dumped by a charging machine. 
For the first layer 15 boxes are dumped into the furnace (about 16.5 tons). Tamping with pneumatic hammers with 
disk adapters begins after the dolomite powder is spread evenly over the floor. 


When the second layer is tamped, two hammers with pointed adapters are also used in order to obtain the best 
packing through the entire thickness of the layer. 


During the tamping of the dolomite powder, special importance is attached to repeated working of the surface 
with pneumatic hammers havings pointed adapters when the succeeding layers can be well tamped together and are 
not separated from one another. While the tamping is being done, the workers involved with charging wear masks 
for protection from the dust. 

In the table is given the dolomite consumption, 
the time required, and the manpower needed for packing 
the floor. The total time required for packing using this 
vA method is 12 hr. 


~ 
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Tamping the Floor with Electric Vibrators 
- and with Pneumatic Hammers with Pointed 
Adapters (New Method) 
_— Tamping of the layers begins when the pneumatic 
wat bid | hammers and the four electric vibrators are turned on. 


Temperature, °C 


ae 
—" 


In this particular instance the periods between 
successive loadings with dolomite are shortened, thus 
reducing the total time required to pack the floor (see 
table), The use of one pneumatic hammer with a 
pointed adapter for every two vibrators permits the sur- 
face to be simultaneously loosened, resulting in better 
packing through the entire thickness of the layer. One 
of every four layers of the floor is reworked with the 
vibrators 3-4 times, after which dolomite for the suc- 
ceding layer is charged. 


Time, hr 
Fig. 3. Firing curves of an open-hearth furnace with 
either acidic or basic arches after a major overhaul. 
a) coke oven gas; b) producer gas; 1) arch; 2) gas 
checker; 3) floor. 


The time required for the packing by the new method with the use of electric vibrators amounts to 4 hr and 
40 min, 


With both methods of tamping the volumetric weight of the ground dolomite in the loose condition varies 
approximately from 1.4 - 1.5 to 1.8 - 1.9 kg/ dm’. 


| 
Working pressure, atm.............. 6 

Input of compressed air, m°/min...... .0.85 
mi Number of blows per minute......... 600 

90 NZ 

= 
= | 
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Each individual surface layer is tamped in such a way that after applying the last layer a slope is created (this 
corresponds to line A-A in Fig. 1). Thepackingof the floor is complete at the level A-A. For continuing further 
work on the floor, its surface, in the basic open-hearth furnace, is covered with tar paper and 2-mm sheet iron. The 
last layer is not tamped; using a model, the floor is given the required profile and smooth surface. 


The angle of slope from the middle of the front wall to the tap hole is approximately 9.5°, and from the fire 
baffle to the tap hole approximately 5°, The tar paper and sheet iron are laid down so tightly that they protect the 
dolomite from the penetration of rubble and moist air. 


After completing the main arch of the front and back walls, the side shoulders and the fire baffle are tamped 
with a mixture of tar and dolomite which contains 50% dead-burned dolomite of normal structure and 50% finely 
ground dolomite. Here a wooden mold is set up. Before tamping begins in the zone of the mold, the surface of the 
dolomite powder is moistened with tar so that it will combine more readily with the mixture of tar and dolomite and 
then the mixture of tar and dolomite is tamped behind the mold in layers, 


Firing the furnace. After inspection of the furnace by a special plant committee, firing is begun. During 
major overhauls in which the floor is reconstructed, each furnace - whether having a basic or acidic floor - is fired 
22-24 hr, of which 11-12 hr is done using coke oven gas until the temperature of the floor reaches 600° and the 
same number is done with producer gas to a temperature of 1500° (Fig. 3). 


Several thermocouples are set in various zones of the floor in order to control the temperature during the 
firing and the first 25 heats, At point 1 (Fig. 1) a thermocouple is set on the longitudinal axis of the furnace at a 
distance of 180-200 mm from the magnesite bricks and 3000 mm from the tap hole; at point 2 in the middle of the 
floor at approximately 1800 mm from the tap hole, the temperature of the last magnesite layer is measured. 


During the 24 hr period of firing the furnace, the temperature of the floor at point 1 reaches 450°, in 50 hr it 


is raised to 950°, and after 100 hr it reaches 1100°. Altogether, after 300 hr the temperature of the floor at point 
1 reaches 1200° and subsequently remains constant, 


Two noticeable changes in temperature at point 1 are distinguished at different periods of a heat. When scrap 
is charged, the floor is sharply cooled; it again reaches 1200° at the end of the boil. 


At point 2 the temperature after 24 hr of firing reaches 50°, after 50 hr - 140°, and after 100 hr - approximate- 
ly 350°. The temperature at point 2 reaches 600° only after 
300 hr of firing. 


In separate heats fluctuations in the temperature at 
point 2 are noted to appear repeatedly during the charging 
of cold scrap. 


In several literary sources data are given on the dura- 
bility of the magnesite floor for 24-41 heats, A our plant, 
as a rule, the acidic arch of the furnace is repaired after 
90-100 heats, During this minor repair and before firing 
the furnace, a new layer of ground dolomite 100-200 mm 
thick is built up on the floor which, after 14-16 hr, fuses 
with the old floor. This layer is not tamped before firing. 


In furnaces with a basic arch the floor is in most 
cases repaired only after 150-200 heats, There have, how- 
ever, been cases in which the first repair was done only 

Fig. 4. Appearance of a block from the middle of after 250 heats. 


If after a minor or intermediate overhaul the floor 


is also repaired by building up a new layer of ground dolomite, then the welding on of this layer coincides with the 
firing period of the furnace, and consequently, the coefficient of useful employment of the furnace is not lowered. 


Before firing, the surface of the floor has a temperature of 40-50° after a minor overhaul and about 20° after 
an intermediate one, After the floor cools during a cold overhaul, one or two cracks 25-30 mm wide are formed in 
the floor; after the overhaul is finished, these should be well cleaned, especially of acidic components of building 


materials, The cracks are easily welded together during the packing of a new layer of ground dolomite (after a cold 
overhaul), 
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Slagging the floor. One to two hours before firing is finished the temperature of the arch reaches 1450-1500", 
and that of the arch 950-980°. At this temperature the slagging of the floor is begun with a simultaneous increase 
in the temperature of the arch and the regenerators, Slag from heats of either rimming or killed steel can be used, 
The slag (about 1-2 tons) is distributed in even layers 60-80 mm thick in pieces 40-80 mm in size. 


During the slagging period, the maximum amount of heat is supplied to the furnace; the liquefied slag covers 
the entire floor. The steel tap hole is closed during this time, After some soaking, the slag is bled off through the 
tap hole; the floor cools in 10-20 minutes and is coated with a thin layer of material. 


The first 8-10 tons of scrap of the first charging are loaded onto the floor with the burner turned off. In ad- 
dition, it is found more expedient to load the first three charges of scrap without adding pig iron. 


The removal of the old packed dolomite from the floor. The floor is overhauled after 900-1100 heats, If a 
dolomite floor withstands more than 1200 heats, the expense of the overhaul is appreciably increased, since the 
amount of dolomite powder used in the overhaul is higher than is necessary for a new floor. After the last steel 
before a major overhaul is tapped, the floor is well cleaned for the reconstruction. Extremely damaged places or 
even the entire surface of the floor may be covered with fluorspar or gravel. After the fluorspar or gravel is melted 
the gas and air supply is turned off, the gates of the charging doors are opened, and the floor is covered with water 
from a fire hose. The water level should not exceed 50-75 mm in order to provide safe working conditions, The 
old floor is soaked with water for 2-3 hr, The tap hole is closed during this time, 


The use of water makes it easier to remove the dolomite lining from the magnesite bricks, Repairs of the 
upper magnesite layers are often unnecessary or needed only locally in the zone of the tap hole. 


The dolomite packing after removal consists of clearly visible, fine-grained dolomite, light gray in color and 
as solid as concrete, 


In Figure 4 is shown a dolomite block taken from the middle of the floor. The lower boundary 6 was in contact 
with the last magnesite layer. This section shows that the mass of dolomite powder does not form a homogeneous 
structure, The 40 mm block between points 1 and 2 is characteristically a solid mass like concrete, 


Horizontally at point 4 is seen a coarse grained structure, but between points 3, 4 and 5 one sees a zone of even 
density. To the right of point 5 is again a seam of coarse-grained structure. The uneven density of the dolomite 
powder is explained by intense stratification during packing and also by the tamping done with the pneumatic ham- 
mers, Intensive stratification of different grain sizes is not expected when the new method of packing with electric 
vibrators is used, since a greater area of the surface is subject to vibration. In order to avoid stratification, the 
dolomite powder should be sorted again after leaving the crushers. 


Current overhauls of-the floor. Overhauls of the floor at the Brandenburg plant are not undertaken periodical- 
ly nor as preventive measures, but only in necessary cases, After each heat is tapped, a steel worker and a foreman 
inspect the floor and oversee the repairs when damage appears. The chief foreman is in charge of floor repairs. The 
residues of metal and slag are removed from the floor with compressed air (at a pressure of 4-6 atm) and blown in 
the direction of the tap hole. If the condition of the floor is such that a mound is formed in front of the tap hole, 
it is removed before charging begins. After the area to be repaired is dried, finely ground dolomite, as hot as pos- 
sible, is loaded onto the floor. This area is then slagged. As a rule, the repairs take 3-4 hours and require 3-5 
boxes of dolomite powder. 


If the entire surface of the floor is worn, it is subject to a major overhaul which takes 6-9 hr. In this case a 
layer of dolomite poweder 100-150 mm thick is packed onto the surface of the floor and is then fired for 3 hr. If 
the floor is extremely warped, it is treated with fluorspar or gravel. 


Cost of installing a new floor. For the overhaul of the floor are needed 72.6 tons of well-calcined dolomite. 
One ton of it costs 62 German marks. To construct a new floor required 4500 marks, The cost of grinding the dolo- 
mite into powder is added to that of the calcine. This expense amounts to 12 marks per ton. The cost of the over- 
hauls of the dolomite lining of the open-hearth furnace is 5370 marks. If the floor lasts for 900-1100 heats, the cost 
of installing a new floor is 5 marks per heat. 


Rolled and Tubular Products 


A CHANGE IN THE DESIGN OF THE EDGING GROOVE 


A. T. Bykadorov 


Chief of the Rolling Shop of the "Krasnaya ftna™ Plant 
Translated from Metallurg, No. 8, 
p. 21, August, 1961 


In the rolling shop of our plant we use a combined system of roll-pass designs for the three-high breakdown 
stand of the 270-rod mill consisting of two paired box grooves, and edging groove, and a system of oval-square 
grooves, The edging pass in this case combines a system of box passes with an oval-square system. Its form and the 
surface condition of the side walls affect the quality of the rolled product and the bite of the rolls on the rolled 
product, All this is very important for the mill, whose assortment includes rounds with a diameter of 10-14 mm for 
cold heading, in addition to wire rod with a diameter of 6.5-9 mm of low-carbon and spring steels, 


It is known that the rolling of chromium steels intended for cold heading has especially high surface-finish 
requirements (hair cracks above 0,1-0,2 mm are impermissible), 


Formerly the edging pass had the form and dimensions 


shown in the figure (a), The angle of slope of the side walls 
nd to the axis of the rolls was = 6°48". 
pa KY 2 , RY) The side walls rapidly wore out in this groove, thus 
poe lowering the quality of the rolled product; to eliminate 


S  - _—— 9 this wearing it was necessary to remove 25-30 mm from 
the diameter of the rolls when regrinding. This increased 


0 3 a a the consumption of rolls, In addition, the bite of the rolls 
, \y on the stock both in the edging pass and in the following 
74 tel m0 oval pass was unsatisfactory, especially afterchanging rolls. 
86 92 
‘ b A new edging groove has now been developed and 
Edging groove of the breakdown stand of the 270-rod 
mill: a) before changing b) after changing. ee 


The increase in the angle of the side walls in the 
edging groove made it possible: 


a) To improve the bite conditions in this groove and in the following oval groove; 


b) To ensure an easy delivery of the rolled product from the groove, which is very necessary for the breakdown 
stand since the rolled product is delivered manually from groove to groove by means of a roof hoist; 2 


c) To cut down considerably the consumption of rolls since the diameter of the roll is reduced only 10-14 mm 
when regrinding; 


d) To improve the quality of the rolled product (rejects in 1960 in comparison with 1959 for rounds with a 
diameter of 13 and 14 mm were reduced from 12 to 3.6%), 
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EFFECTIVE LUBRICANTS FOR ROLLING THIN STEEL SHEET 


I. K. Tokar’ 


and I. A. Chamin 


TsNIIChM (Central Scientific Research Institute for Ferrous Metallurgy) 
Translated from Metallurg, No. 8, 
pp. 22-24, 1961 


TsNIIChM together with the "Zaporozhstal' " Plant have done work * to determine the effect of various sur- 


face-active lubricants (palm and castor oils,etc.) in the rolling of steel strip and thin sheet on a 180/370 x 400 
4-high mill. 


Various gages of metal were rolled with various reductions and initial work hardening. During the investiga- 
tions some new rules of cold deformation were developed. As can be seen from the figure, with reduction in gage 
of the rolled strip and with increase in their work hardening and increased reductions per pass the resistance of the 
metal to deformation using castor oil changes very little over a 20-50% range of reductions. The coefficient of 
friction in this case was also constant and within the limits of 0,04 (figure a). 


When rolling strip with castor oil lubrication (figure b) in several passes with different compressions of the 
press screws after each pass - after 0,12 (I) and 0.36 (II) mm - it was found that in the first case the coefficient 
of friction was 0.05 and in the second case it was 0.04, Therefore, with more intensive reduction of the rolled 
strips and with increase in their work hardening the coefficient of external friction is reduced. It was also observed 


(figure a) that in the range of reductions up to 20% and above 50% the coefficient of friction and the resistance of 
the metal to deformation increase. 


This character of change in the specific loads on the rolls and the coefficient of friction is explained by the 
fact that up to 20% reductions the specific loads are small and do not exceed 80 kg/mm*, With the main plastic 
deformation in the surface layers of the metal and very small internal friction at the slip planes of the crystals the 
change in the coefficient of friction is only affected by the microgeometry of the surface of the metal and the rolls 
and also the viscosity of the lubricant used. With increase in the reduction there is an increase in the microcontacts 
of irregularities of the roll surface with the metal being rolled. There is then an increase in the resistance of metal 
to deformation, since it depends on the stresses in the metal arising from the friction forces, When the specific 
pressure on the rolls exceeds 80 kg/ mm* with a reduction for the considered case of 20%, the coefficient of friction 
is constant, In this case the microgeometry of the roll surface has little effect on the friction and the coefficient 

of friction does not increase, since films of metallographic compounds are kept on the contact surfaces (for example, 
salts of iron during the reaction between the fatty acids of the oil and metal oxides). 


In the region of reductions from 20 to 50% there was a range where the rolling process was stable. 


When the specific loads on the rolls exceed 130 kg/mm?, between the rolls and the metal at the contact 
surfaces there is disturbance in the boundary films of lubricant, which causes a sharp increase in friction and specific 
pressure on the rolls, This is accompanied by intensive wear of the bearing surfaces and an increase in the contact 
temperatures, which in its turn increases the friction. The rolling process becomes unstable. 


For various lubricants the range of the stable rolling process was within various limits: for palm oil between 
10 and 40% reduction, for castor oil up to 50%, 


When using low-efficiency lubricants (kerosene, machine oil, water emulsion of standard emulsol B) between 
the rolled metal and the rolls on the contact surface there are somewhat different processes, 


In the region of small reductions (figure a) when using kerosene the friction and resistance of the metal to 
deformation increase. After reducing above 10% and specific pressures greater than 100 kg/mm’ there is disturbance 
of the boundary films (nonpolar and chemically inactive) of mineral oils and the friction sharply increases, Despite 
this, with the bulk heating of the metal and increase in temperature at the contact surfaces the resistance of the 
metal to deformation begins to reduce along the arc of embrace. The high temperatures improve the plastic pro- 


* Those taking part in the work were M. V. Boiko, G. F. Chub, V. A. Gamershtein, D, L Yashnikov, V. A. Filonov, 
N. A. Troshchenko, LD. Samoilov ("Zaporozhstal’ " Plant), V. V. Zaitsev and V. D. Kolomatskii (TsNIIChM). 
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perties of the metal. The region of critical reductions per pass (when using kerosene), after which there is a sharp 
increase in the resistance of the metal to deformation, is in the 20-30% range of reductions, when the specific loads 


reach 100 kg/mm’. Studies showed the identical qualitative character of plastic deformation of steel strip when 
using various lubricants, 


These rules have considerable practical importance and served as a basis for changing the existing systems of 
compression during the intensification of cold rolling processes at the thin-sheet mills of the "Zaporozhstal' " Plant. 
Previously at these mills when using low-efficiency water emulsion of emulsol B the systems of reductions were based 
on the conditions that during work hardening of the strip the relative reductions are reduced and in the last pass they 
do not exceed 5-10%, On transferring to rolling using surface-active lubricants (palm oil, hydrogenated sunflower 
oil, castor oil, etc,) the reductions in the last pass were increased. When rolling thin steel sheet on single-stand mills 


this made it possible to reduce by one pass for each coil (from three to two) and to increase the mill productivity 
by 30-40%, 


When using castor oil, 0.28 mm steel sheet could be rolled from 0.6 mm material in on pass at a permissible 
pressure of metal on the rolls, In this case the total deformation of the metal per pass was 53.4%, When using 0.7mm 
material the loads were somewhat increased; however, in this case also the rolling proceeded perfectly stably. When 
castor oil is used as the lubricant 0.28 mm steel sheet could be rolled from unannealed material, the redistribution 
of reductions per pass reducing the specific loads on the rolls compared with the rolling of thin steel sheet from 
annealed material, when palm oil was used. Similar results were obtained when rolling thin steel sheet in continuous 
mills, The use of surface-active lubricants instead of a mineral emulsion made it possible to reduce the specific 
pressure of the rolls and to use heavier gage metal (0.8 mm instead of 0.6 mm). 


The introduction of surface-active lubricants in the rolling of thin steel sheet not only increased the individual 
reductions in the passes but also increased the total deformation of the strip. For this reason it became possible to 


roll thinner sheet (thickness 0.20 mm). The loads on the motors and on the shafts during rolling did not exceed the 
permissible values. 


At the "Zaporozhstal' “ Plant ail 0.20-0.25 mm sheet in single-stand mills is now produced from annealed 


0.6 mm material in two passes and in three passes in the continuous mills; 0.28 mm sheet is produced from unan- 
nealed material, also in two passes, 


Operating experience has shown that using surface-active lubricants instead of a water emulsion of emulsol B 
has made it possible to roll thin steel sheet with increased individual and total reductions, This has reduced the 
number of passes from three to two. 


On the basis of the obtained results all mills of the department have been converted to rolling with surface- 
active lubricants, 


Experience of the "Zaporozhstal' " Plant on the use of surface-active lubricants instead of the low-efficiency 
mineral emulsions should be adopted by the existing cold-rolling mills of other plants in the Union ("Krasnaya ftna" 
Plant, Novosibirsk, Nizhni Tagil, Magnitogorsk Metallurgical Combines, etc.). 


Using efficient lubricants is one way of increasing the productivity of existing mills without capital reconstruc- 
tion. 


EXPERIMENTAL ROLLING OF INGOTS IN PAIRS ON THE SLABBING MILL 


L. V. Andreyuk 


Roll Design Engineer of the Magnitogorsk Metallurgical Combine 
Translated from Metallurg, No. 8, 
pp. 24-25, August,1961 


An increase in the productive capacity of the slabbing mill at the Magnitogorsk Metallurgical Combine is 
a very urgent problem since, this mill should provide the modern, poweful, and highly productive 2500-mill with slabs, 


Considerable possibilities are opened in this direction by rolling the ingots in pairs, In this case the additional 
time for rolling the second ingot consists only of the machine time (which is less than that when rolling a single ingot 
because the bite and discharge are accomplished at maximum speed) and of the short pause between the two ingots, 


This method of rolling is most efficient when rolling short workpieces (figure); as the length of the workpiece 
and the portion of machine time increase in the over-all 
duration of the cycle, the advantages of rolling in pairs 
decrease considerably. Rolling in pairs is of some danger 


Ss 30 |S in the last passes because of the possibility of two overlap- 
o et ping thin workpieces being fed in, which can lead to a 

= serious accident. 

25 

= 20 The Magnitogorsk Metallurgical Combine carried 
8b out experimental rolling of slabs with section of 

100 x 1010 X 22 

s 15 x mm from ingots of 7100x590 2200 mm 

10 weighing 8.6 t in 13 passes and also a number of other 


sections. Rolling in pairs was accomplished in the first ten 
passes and in the last three (including oneblind pass) the 
ingots were rolled to a finish singly. 


Length of workpiece, m 


Savings in time versus the length of the 


workpiece when rolling ingots in pairs. The calculation shows that technically it is possible 


to reduce the over-all duration of rolling ingots by this 
method by 26-30x. An exact timing of the rolling opera- 
tions yields a somewhat smaller value which is caused by the increase in the number of delays when rolling ingots 
in pairs and the lack of sufficient experience on the part of the operators. 


Rolling of ingots in pairs can yield a considerable increase in the productive capacity of the slabbing mill 
without any capital expenditures, 
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IN THE ROLLING SHOPS OF THE COUNTRY 


Translated from Metallurg, No. 8, 
pp. 25-28, August, 1961 


Mechanization of Measuring the Length of Bars 


L. N, Gorodetskii and V. M. Chigirinskii 
Rail and Beam Shop of the Petrovskii Plant 


It is necessary to know the length of each bar for shipping merchant shapes according to the theoretical length. 


At the present time almost all rolling shops measure the length of bars manually (by tape measure) and the result is 
written on the bar itself, 


In the rail and bean shop of the Petrovsk Plant this operation is now being done by a special device (Fig. 1) 
installed over the racks of the transfer. The device consists of two stands between which a rod with a diameter of 
20 mm is extended, Small flags are set on the rod; the distance between the flags is determined by the deviations 
permitted by the standards for the accuracy of cutting the workpiece, The number of flags depends on the number 
of lengths between the smallest and largest bars being measured. In this case the device is calculated for measuring 
bars with a length of 6-12 m, therefore with an allowance 
of +100 mm it is necessary to set 60 flags. The distance 

from the arresting device to the first flag with the number 
6 is not 6 m but 6.1 m. 


Measuring is done in the following manner. The 
bar, transported by the roll table, reaches the arresting 
device and is stopped. At this moment the transfer is 
turned on and the bar is pushed onto the rack above which 
the flags were installed. With each reciprocal motion the 

’ transfer sends the bar one step, whose magnitude is deter- 
mined by the distance between the cogs of the guides on 
the transfer. Thus, being moved, the bar passes under the 
flags and deflects those which are within the limits of its 
length. The size of the bar is determined by the first of 
the flags remaining in a vertical position. 


Fig. 1. Device for measuring the length of bars. The operator of the transfer operates the device and 
records the sizes, 


Mechanization of the process of measuring the length of each bar of the mechant shapes made it possible to 
release eight men for other work and to save 8900 rubles per year. 


Cast-Iron Rolls Instead of Steel 


S. M. Naftulovich and N, F. Danchenko 
Central Plant Laboratory of the Petrovsk Plant 


Inadequate rolling and inaccurate shapes caused numerous rejects of plates on the three-high Lauth mill; this 
was due to uneven wearing of the upper cast-iron and lower steel rolls and resulted in many narrow and short plates, 


Two years ago the lower steel rolls were replaced by cast-iron rolls. 


The quality of the plates was improved considerably: shrinkage when rolling plates of steel 14KhGS was reduced 
to 0-50 mm, which lowered the assortment of plates that were extremely narrow or wide; variation in thickness was 
reduced by 0,1 mm; the percentage of inadequately rolled goods was reduced. 


We now roll 1.47 times more plates between roll changes than formerly; roll changing itself has become more 
infrequent by a factor of 1.27. In addition, the cast-iron rolls have the following advantages: 


a) Two and a half times more plates are rolled on them prior to natural wear; 
b) They can be reground one and a half times more prior to natural wear; 
c) Wear of the upper and lower rolls is now approximately even, which makes rolling more stable. 


Due to the considerably less wear of the cast-iron rolls, when they are reground only a 2 mm layer of metal is 
removed, whereas a 3 mm layer is removed from the steel rolls per each regrinding. The duty of a single cast-iron 
troll was increased by a factor of 2.5 in comparison with built-up steel rolls, 


The chemical composition and the mechanical properties of the cast-iron rolls used at the Petrovsk Plant 
are shown in the table. 


Chemical Composition and Basic Features of Cast-Iron Rolls 


Chemical Composition, % Roll Shore Depthof {Maximum 
Rolls - diameter, | hardness, | chilled |wear, mm 
Cc Mn Si S P Cr Ni mm HB layer,mm 
Upper .... | 3.06 | 0,32 | 0.42 | 0,08 | 0.54] 0.07 | 0.30 893 60 20-22 1.0 
Lower ... .| 3.07 | 0.35 | 0.46 | 0.08 | 0.55] 0.06 | 0.24 893 60 15-20 1,1 


Rolls of the type indicated in the table worked 17 shifts without changing. We rolled 6493 t of plate per 1 mm 
of wear of the upper cast-iron roll and 5900 t per 1 mm of wear of the lower roll. 


The consumption of rolls per ton of suitable rolled product was reduced by a factor of 21 by using a lower 
cast-iron roll in place of a steel roll, and the productive capacity of the three-high Lauth mill was increased about 3%, 


A Change in the Height of the Dam Plates 


V. P, Emel’yanov 


Magnitogorsk Metallurgical Combine 


Slag frequently got into the gas checkers of the 
soaking pits of the No, 3 blooming mill of the Magnitogorsk 
Metallurgical Combine. This occurred due to the low dam 


hearth hearth - plates which were made according to the design (Fig. 2a). 
+ = Because it was necessary to remove slag from the checkers, 
| cold running of the pits was increased, considerable means 
3s © were spent for upkeep, and refractory materials were con- 

sumed, 
7 I. I. Strelikov suggested increasing the height of the 


. b dam plates to 740 mm (Fig. 2b), which made it possible to 
save about 30,000 rubles annually on the maintenance of 
Fig. 2, Dam plate. a) Old; b) new the pits, 
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Welded Floor Plates of the Roll Tables in Place of Those Cast 


V. P. Emel’yanov 
Magnitogorsk Metallurgical Combine 


The plates which were installed according to the design between the rollers of the delivery and discharge roll 
tables of the hot-strip mill of the Magnitogrosk Metallurgical Combine were cast and the contact surfaces then 
machined (Fig. 3a). 
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According to the suggestion of L Yu. Dmitriev 
and L, Yu. Lada we installed welded plates of a simplifi- 
ed structure which are not inferior to those cast. The 
savings from introducing them just on one mill is about 
2000 rubles per year. 


A Change in Cooling Conditions for Rolls 


V. P. Emel’yanov 


Magnitogorsk Metallurgical Combine 


Unsatisfactory cooling of the working rolls of the 
450-, 630-, and 720- continuous billet mills at the 
Magnitogorsk Metallurgical Combine frequently led to 
Fig. 3. Floor plates: a) Cast; b) welded breakdowns, The rolls were cooled only ftom the front 
side of the stand, 


According to the suggestion of V. F. Kudimov and V. I. Oglushevich, the lower roll of each stand was cooled 
by water from the back side and the upper roll by water supplied along the entire semicircle of the roll, for which 
we installed an additional row of "Rex." 
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As a result the consumption of rolls was reduced considerably; the number of breakdowns was reduced by a 


factor of 6, which saved about 15,000 rubles yearly. 


New Roll-Pass Design for the Rolls of the 1150-Blooming 
and Slabbing Mill 


B. M, Barabashin 


Senior Foreman of the Blooming Mill at the Voroshilov Plant 


The 1150-blooming and slabbing mill of the Voroshilov Metallurgical Plant was put into operation in 1954, 
It rolls mainly slabs (about 90%) and only 10% square work. 


Therefore the groove designs of the rolls were adapted for rolling slabs which satisfy the requirements of the 


sheet mills of the plant. 
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Fig. 4. Grooving of the rolls of the blooming and 
slabbing mill: a) Old; b) new. 


The main shortcoming of the former grooving of ey RS S 
the mill was the large width of the III groove (Fig. 4a). 2 
This made it necessary to deliver a slab to it with a 
thickness of 200 mm at the edging pass. After reducing 
such a slab on the roll barrel to a thickness of 110-120 
mm, the edges of the slab has a convexity to 25 mm 
which caused frequent “mounding” of the slabs in the 
reheating furnaces of the sheet mills. 


With the introduction of the new roll-pass designs 
(Fig. 4b) slabs 105-130 mm thick are produced with 
regular edges and, in addition to this, the accuracy of rolling the slabs along the edge increase considerably. Grooves 


I an II were also increased edgewise which made it possible to improve the square stock. The roll barrels were made 
with a convexity. 
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The new grooving enalbed us to increase the life of the rolls between changes, to facilitate rolling of slabs, 
and to increase their dimensional accuracy, 


Packing on the Rolls of the Vertical] Stand of the Blooming Mill 


V. P, Emel’yanov 
Magnitogorsk Metallurgical Combine 


The present design for the packing on the rolls of the vertical stand of the No. 2 blooming mill at the Mag- 


nitogorsk Metallurgical Combine did not retain the liquid lubricant in the housing (Fig. 5a), which increased is 
consumption. 


Additional baffle rings were installed on the vertical rolls, according to the suggestion of S. E. Zherdev and 
I. G. Shibanov, to eliminate leakage and to cut down on the consumption of lubricants. In addition to this, to keep 
the lubricant from penetrating the gap, channels were grooved in the housings and caps of the bearings where the 
rubber rings are inserted and then fixed; the channel for the runoff of the lubricant was shaved (Fig. 5b). 


Oil leaks on the vertical stands of the blooming mill have now been completely <iiminated and the consump- 
tion of lubricants reduced by 4800 kg per month, which saves about 2500 rubles annually. 


Hardware Production 


AUTOMATION OF HEAT-TREATMENT FURNACES OPERATING ACCORDING 
TO A PRESET PROGRAM 


I. M. Gel'fand and L. F. Hernandez 


Scientific Research Institute of the Hardware Industry 
Translated from Metallurg, No. 8, 
pp. 29-31, August, 1961 


A program model and a photoelectric head yield satisfactory results when heat-treating similar small articles 
in single-zone furnaces according to a single program cycle. When the cycles of the program are frequently changed, 
the use of these devices is considerably hampered, 


The Scientific Research Institute of the Hardware Industry (Magnitogorsk) has developed an automatic program 
device APU-1 designed to control tle thermal conditions of a four-zone electric furnace.* Its operational principle 
is based on the automatic monitoring of the actual temperature of all furnace zones with respect to the assigned 
temperature, 


The value of the actual temperature is introduced into the program device by means of an auxiliary slide-wire 
(100% rheostatic sensing element) installed in each of the 
four (for a four-zone furnace) electronic potentiometers 
measuring the temperature of the furnace zones.** The 

en a. pee movable contact (the slide) of this slide-wire is firmly 

connected to the slide of the main (measuring) slide-wire 

of the potentiometer, as a consequence of which each 

position of the slide of the auxiliary slide-wire corresponds 

to the temperature shown at a given instant on the poten- 

tiometer indicator. The position of the slide of the auxil- 
| iary slide-wire is compared with the position of the slide 


the master slide-wire installed in the program instrument. 


When executing the program cycles which provide 
Fig. 1, Variant of the program for heat treatment a change in temperature, the slide of the master slide-wire 
executed by the APU-1: I-IV) annealing cycles; is rotated by a special motor at a speed corresponding to 
ty-t,) control temperatures; V;-V,) rate of tempera- the assigned rate of temperature change in the given cycle. 
ture change; 7-72) holding time. When holding the temperature, the slide of the auxiliary 
slide-wire remains for a preset time in a fixes position 
corresponding to the holding temperature assigned for a 
given cycle, 


— — 


If the position of the slide of the auxiliary slide-wire (i. e., the actual temperature) does not correspond to 
the slide position of the master slide-wire (i. e., the assigned temperature), the program instrument sends a command 
to switch on or switch off the heater of the given furnace zone, as a consequence of which the actual temperature 
reaches that assigned, 


A check of the conformity of the actual and assigned temperatures and the transmission of the command to the 
contactors controlling the heaters of the furnace zones is carried out periodically at frequent intervals, When the 


*The APU-1 can also be used for controlling multizone furnaces heated by a liquid or gaseous fuel. 
** When using the APU it is possible to be limited to one electronic potentiometer for measuring and recording 
the temperatures in all furnace zones. 
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program device is operating, the regulating devices installed in the electronic potentiometers do not participate 
in the work. 


The device automatically executes the program (Fig. 1) calling for heating the furnace at a given rate V, up 
to a temperature t, (first cycle), holding at temperature t, for time T, (second cycle), cooling the furnace at a rate 
Vz to a temperature of t, (third cycle), heating the furnace at a rate V; to t; (fourth cycle), holding at t; for time 
T, (fifth cycle), and cooling the furnace at rate V, to t, (sixth cycle). 


Figure 2 shows the schematic electrical circuit of the APU-1 and the control diagram for heater starters of a 
four-zone furnace, 
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Fig. 2. Electrical circuit of the APU-1. 


Unit I, whose task is the rate of temperature change, consists of a capacitor reversible motor type D-32 which 
rotates the movable contacts (slides) of the two slide-wires 3P-1 and 3P-2 and of an electrical circuit designed to 
give the motor the requisite rotational speed. This circuit has two ballast resistors P-1, and P-2, germanium diodes 
DGTs, and four (according to the number of program cycles providing the temperature change) variable resistors 
Rg, Rg, Rs, and Rg, whose magnitude determines the value of the constant component of the current flowing over the 
winding of the motor. The rotational speed of the motor is varied depending on this. Each of these resistors has a 


heating-rate scale and an indicator connected to the movable contact, by means of which the rate of temperature 
change in the furnace is set. 


Unit II of the command relay consists of a phase-sensitive electronic null-relay, a command relay PK control- 
ling (by means of relay K) the starters 1S, 2S, 3S, 4S of the heaters of the furnace zones. Across the null-relay is 
fed the voltage difference between the movable contacts of the master slide-wire 3P-1 (assigned temperature) and 
the auxiliary slide-wire which is switched at a given instant into the program instrument (for example a 1£PD). 


If the actual temperature is not equal, a voltage will appear whose phase will depend on the sign of the dif- 
ference between the actual and assigned temperatures, Depending on the phase of this voltage, the command relay 


PK will send a command to switch on or off the heater of the given furnace zone, as a result of which the tempera- 
cure of the zone reaches that assigned, 


Unit III for determining the control temperatures consists of a phasesensitive electronic null-relay and four 
(according to the number of control temperatures) slide-wires Rg, Ry, Ryy and Ry. The electrical circuit of this 


unit includes the 3P-2 slide-wire which serves to fix the start of the second, fourth, and fifth cycles and the end of 
the entire cycle of heat-treatment. 
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Each slide-wire has an indicator connected to the movable‘contact and a temperature scale by which the four 
temperature control points of the heat-treating schedule are assigned. 


The assigned control temperature is considered reached when the voltage difference between the movable 
contact of the 3P-2 slide-wire and the movable contact of the corresponding slide-wire Rg, Ryo, Ry, or Ryg equals zero. 
This is determined by the operation or drop out of the relay Pt within an accuracy of + 0.1% of the maximum pos- 
sible votage between these points, As a result of the action of this relay, the program instrument changes over to 
execute the next cycle of heat treatment, 


Unit IV for holding time consists of two identical time relays, each of which has a synchronous motor 1PB and 
2PB of type SD-1/ 300, a transmission, clutch, a clamping cam, and command contacts, By means of the assignment 
knob on the first time relay the time for the first temperature holding is set and on the second, the second tempera- 
ture holding. 


Unit V for switching receives the impulses for terminating the next cycle of heat-treatment sent by the III and 
IV units and sends an impulse to turn on those units of the circuit which participate in accomplishing the next cycle. 


The 2KA command apparatus makes it possible to use one program instrument for controlling the temperature 
in the four furnace zones. Continously rotating, the 2KA in turn switches over to the program instrument the meas- 
uring circuits (slide-wires 1£PD, 2EPD, 3EPD, and 4EPD) and the corresponding slave circuits (starters 1S, 2S, 3S and 4S). 


The contacts of the 2KA are adjusted so that the slide-wire of the given zone is first switched to the measuring 
part of the program instrument and then the appropriate starter is switched, Here the command relay PK, depending 
on the sign of the difference between the assigned and actual temperatures, switches on or off, which after closing 
of the appropriate contact of the 2KA leads to a switching on or off of the heater of the given zone. 


The circuits of the zones are switched off in the following order: first the slave, then the measuring. After 
receiving the command from relay K the starter of the zone remains switched on (or switched off) until the next 
checking of the temperature of this zone. 


The rotational speed of the shaft of the 2KA is selected so that during the time between two successive 
switchings of the circuits of the same zone its temperature can not substantially be changed, 


The prototype of the APU-1 was assembled and put into operation on the four-zone electric annealing furnace 
of the Moscow “Proletarskii Trud" Plant. An investigation of the operation of the instrument showed that the APU-1 
ensures an equality of the preset values of the heating and cooling rate and also the temperature and time of holding 
in all zones of the furnace, and that the instrument itself is universal, providing the fulfillment of all technological 
requirements, 
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New Books 


HANDBOOK FOR SPECIAL WORKS (Edited by A. V. Chernov) 


A. M. Lekhtik 


Moscow, State Press for Literature on Building, 694 pp., 1960 
Translated from Metallurg, No. 8, 
p. 31, August, 1961 


This handbook, encompassing the problems of construction of industrial furnaces and stacks, is compiled on the 
basis of generalizing the experience of our furnace-building organization. The handbook gives a description of all 
types of industrial furnaces, building materials, and equipment for constructing furnaces, The problems of the techno- 
logy of bricking various industrial furnaces are elucidated: data are given on the comsumption of materials and 
working time. The handbook includes information on the manufacture and assembly of furnace construction, elec- 
tric- arc and gas welding, and machining of metals. The principles of organizing construction of industrial furnaces 
and stacks are described and the basic rules on safety techniques given. 


The first and second editions of the handbook were issued respectively in 1949 and 1952. In the present, third, 
edition the authors inserted a number of essential changes an supplements, having used for this purpose the recent 
literature on furnace construction, the new All-Union State Standards and technical specifications, the designs of the 
of the institute of the Trust for Heat Installations and other designing organizations, data of the practical experience 
of the Union Heat Installations Trust and the Trust of Thermal Installations, The handbook is of considerable help 
to engineers constructing industrial furnaces and stacks, 


STEEL CABLES 


M. A. Bukshtein 


Moscow, Metallurgy Press, 165 pp., 1961 
Translated from Metallurg, No. 8, 
p. 31, August, 1961 


This book is a manual for selecting efficient designs of steel cables, It contains a description, comparative 
analysis, and design features of cables; the material of wires and cores; the strucwre of strands and the types and 
forms of twists; types of cables (closed, semiclosed and shapedstrand); zinc coatings. A calculation of the weight of 
steel cable and the selection of the diameter of cable and wire are given; high-speed operating conditions, tensile 
forces, the critical length of cable and its slack are also given. 


Cable with point, linear, and point and linear contact of the wires are described as well as shaped-strand, 
multistrand, plane, and spiral cables, 


Recommendations are given for normal operation, installation, control, and care of the cables, The book is 
intended for foremen and qualified workers working with steel cables, 


Experience of Innovators 


THE WORKING EXPERIENCE OF SENIOR FOREMAN D, M. BARTOLISH 


Senior Foreman M, I, Esin and Deputy Chief of the Shop V. V. Makrushin, 
Kuznetsk Metallurgical Combine 

Translated from Metallurg, No. 8, 

p. 32, August, 1961 


The Kuznetsk Metallurgical Combine is the birthplace of high-speed repairing of bottoms, It is here that 
several years ago senior formen, present Heroes of Socialist Labor, G, Mogilevtsev and M., M. Privalov, having 
employed a charging machine with a reverberatory smoother and fettling with thick layers, reduced considerably 
the downtimes for bottom repairs, These results are improving from year to year in spite of considerable complexity 
in the assortment of steel. 


Data are given below for downtimes during hot bottom repairs of furnaces with a double charge during 1960 at 
the largest metallurgical enterprises of the country (in % of calendar time): 
1960 
Nizhni Tagil Metallurgical Combine 0.85 
Kuznetsk Metallurgical Combine 0.76 
Magnitogorsk Metallurgical Combine 1,32 
Cherepovets Metallurgical Combine 2.93 


The open-hearth shop of the Magnitogorsk Metallurgical Combine, where M. M. Privalov is chief, has the 
shortest downtimes of recent. The best indexes have been attained by D. M. Bartolish, senior foreman of this shop. 
When caring for the furnaces, especially the bottoms,he considers as obligatory: 


1) Repair according to a schedule; 

2) Removal of pools of metal and slag from the hearth using four hoses; 
3) Preparation of the steel-tapping hole before repair; 

4) Fettling the bottom with a single layer 100-150 mm thick; 

5) Mechanized adding of layers and slagging with sinter. 


After tapping the last melt, the assistant steelworkers, prior to repairing the hearth, level the bottom of the 
steel-tapping hole, cut off the nipple (if there is one), and dismantle the walls, 


Melting of rimmed steel before repairs considerably reduced the time for repairs,and this ensures a good run- 
off of the remains of metal and slag from the bottom and banks before the start of blowing. 


D. M. Bartolish completely eliminated from bottom repair time the breaking up of slag prior to blowing with 
sand or cinder; the pools are blown from the bottom with compressed air immediately after withdrawing the steel- 
tapping spout. The slag not “broken up" by the sand and cinder acquires sufficient viscosity under the effect of the air. 


At the start of the blow, three and sometimes four pipes are placed in the third port under the roof and the 
pool of slag is drawn off from the second and fourth ports very rapidly; then the pipes are transferred from the third 
port, one to the second and one to the fourth, and there the remnants of the pool are removed, Such a procedure for 
removing the pool is governed by the following considerations: when the pipes are arranged one to a port the air is 
delivered from the sides to the steel-tapping hole at an angle and the splashes from the sides land on the tube in the 
third port and thus rapidly puts it out of commission. While it is being replaced the side pipes blow "at idle." 


The pool is removed from the bottom in 25-50 min, The final operation of cleaning the bottom is to blow 
the steel-tapping hole through a long pipe. Gas is delivered to the furnace for 5-7 min before completion of 
blowing and the furnace has time to be heated while the pipes are being gathered after blowing. 


When the first pools of liquid slag appear the workers begin to fill the bottom with a very thin layer, then 
immediately add the main layer and simultaneously level off the profile of the bath. 


Instead of a mixture of magnesite and dolomite, D. M. Bartolish fettles the furnace with just magnesite. He 
spends 20-30 minutes on drying the bottom and adding the main layer. 


An important condition determining the resistance of the fettled bottom is that it be given the correct profile 
with a slope from the extreme ports and from the front wall to the tapping hole. 


After heating and impregnating the section of the steel-tapping hole under the “seal” with sinter, it is closed. 
When the hole has normal length and diameter it is lined and filled from the furnace with magnesite and sinter. If 
the hole is severely bulged at the sides and short across the top a steel pipe 1000-1200 mm long and 150-170 mm in 
diam is inserted into it and a mass made up of magnesite powder and clay mixed in water is filled in small portion 
into the hole from the side of the spout. This mass is simultaneously shoveled into the hole from the side of the 
furnace, After closing the open space it is possible to cover the mass with a crust of slag sprayed from the back wall 
and to fill the hole with a mixture of magnesite and sinter up to the level of the back wall. 


The bottom is heated with a maximum consumption of fuel. Thirty minutes from the start of heating the 
back wall opposite the three middle ports and the front wall from the altars are coated with sinter and in 45-60 min 
the bottom is slagged with sinter from a charging box with a grating. 


After burning the sinter, the loose material is charged, At this time the assistants completely scrape the mag- 
nesite from the hole, pierce the crust, and, if necessary, blow the hole with compressed air. Then through the third 
port are delivered two or three charging boxes of ore (agglomerate) to which the assistants add magnesite, and close 
the hole in the usual manner; the steelworker does not fill the opening from the furnace. 


If the top of the hole which has not heated throughly caves in, the entire mass is removed and the bottom of 
the opening is leveled, 


The ore is delivered to the hole, the assistants add magnesite, and the steelworker fills the hole through the 
third port in the same manner as for a usual melt. 


THE PEOPLE DECIDE EVERYTHING 


M. Pan'shin 


Chairman of the Plant Committee of the Cherepovets Metallurgical Combine 
Translated from Metallurg, No. 8, 
p. 33, August, 1961 


The Cherepovets Metallurgical Combine is still a young, growing enterprise. Therefore it is not by chance 
that considerable attention is devoted here to the productive growth of the workers. A good training of the personnel 
is the most rapid way to achieve mastery of the new shops, productive units, and a further increase in the rate of 
work at the existing shops. The management and party and trade union organizations of the plant consider one of the 
most important problems to be the training of workers; this was expressed in the collective agreement and is consider- 
ed as the main index in the monthly summary of the results of socialist emulation. 


The training of workers is a serious and responsible matter. By no means can it be permitted that some errors 
or miscalculations are made here. 


Especial attention should be devoted to a systematic and planned training. 


At our plant the management and the plant trade union committee have worked out and put into effect a plan 
for raising the -general-educational and technical level of the workers for 1959-1965, But for the plan to be effec- 
tive, constant watch over its fulfillment is needed; therefore the plant committee created a general-plant and 
shop committee to see to its accomplishment. The work of the committees attracted the leaders of production, the 
workers of the plant committee, and the directors of the enterprise, The general-plant committee is headed by 
Deputy Director of the plant M. A. Vasil'ev and the shop committees by the assistant chiefs of the shops. Daily for 
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three months the members of the committees carried out tedious and complicated work. It was necessary to ascertain 
the educational and technical training of each worker, to make out a plan for further teaching of the workers, to 
develop every sort and kind of recommendation, And the members of the committees honorably coped with this 
difficult but needed task. The community of the plant was not to be outdone, There wasn't a single communal 
organization at the plant that didn't take an active part in the work of the committees. 


The prospective plan was examined at the plant committee meeting and recommended for approval throughout 
the plant, At the same time the minimum general-educational level for the majority of the basic professions was 
approved. 


The work of the committees showed that on 1 January, 1960 only 24.5% of the workers had an education below 
the seventh grade, This once again confirmed the correctness of the earlier adopted course which was directed toward 
education in the technical schools and institutes. Only a year has passed, but such enormous changes have been made 
in that time! The striving of the plant workers for an education has indeed become a mass movement, 


In 1959 there were 509 people in the school of the working youth, but in 1960 their number increased to almost 
1500; in 1959 there were 377 persons in the technical schools, in 1960 there were already 789; the number of those 
in the institutes increased, respectively, from 242 to 330, The total number of students grew from 1128 to 2538. 


In addition, 400 persons are studying courses for preparation to institutes and technical schools, We expect that 
in 1961 the number of workers studying at institutes and technical schools will increase considerably. 


In 1960 at our plant,4630 persons were taking all types of technical training, including studying for new 
qualifications, for a second profession, at courses for special purposes, and at industrial and technical courses, This 
year the plant held 30 schools of advanced experience at which 708 persons participated, which is more than twice 
that of 1959. And there is no end to the results. In the blast-furnace shop, for example, after holding a school of 
advanced experience of hearth attendants, the fulfillment of the norms increased from 107 to 113%, which made it 
possible to change over to a schedule of nine tappings of pig iron. In the sintering shop, as a result of holding a 
school, the content of fines in the sinter was reduced and the fulfillment of the norms increased from 105 to 107.5%, 


In the repair and machine shop, as a result of holding a school of advanced experience of mechanics, the 
productivity increased by 7% and rejects were reduced by 2%, 


Universities of culture and technical knowledge, at which more than 500 workers and engineers are studying, 
are successfully operating at the plant, 


The management of the plant and the plant trade union committee supervise the education of the workers 
and opportunely render the necessary aid. 


But we do not rest on what has been achieved. In order to assure the timely start up of the shops and units, 
educated persons are needed, In 1961 more than 2700 persons will be trained. About 2500 workers stand to have 
their qualifications raised by various methods, 


The pledges we took in behalf of the 22nd Congress of the Communist Party of the Soviet Union can be suc- 
cessfully accomplished only under the condition that there is a further improvement in the technical and educational 
training of the workers, Therefore all efforts are being put forth at the plant for bearing high the banner of the 
struggle for well-trained workers, 


School of Advanced Experience 


MECHANIZATION OF THE DRESSING AND FINISHING SECTIONS 


ev 


Scientific Research Institute of Metallurgy 
Translated from Metallurg, No. 8, 
pp. 34-35, August, 1961 


From August 31 to September 28, 1960, an interplant school was held to exchange and generalize the expe- 
tience of mechanizing the conditioning of metal for rolling and finishing of merchant rolled stock; the school was 
organized by the State Scientific Technical Committee of the Council of Ministers, RSFSR, the Chelyabinsk Admin- 
istration of the Scientific and Technical Office of Ferrous Metallurgy, and by the Scientific Research Institute of 
Metallurgy of the Chelyabinsk Council of National Economy, 


The school was held at metallurgical plants: Chelyabinsk, "Electrostal’," “Zerp i Molot,” ™Dneprospetsstal’,” 
and “Krasnii Oktyabr’." Twenty-seven of the leading workers as well as engineers, technicians, and workers of the 
rolling shops and designers attended the school, At each plant the participants of the interplant school became 
acquainted with the section that conditions metal for rolling and finishing of the merchant shapes and with the work 
of the roughing departments in the forging shops. 


As a result of the school's operation, 83 organizational and technical measures were submitted that were 
directed toward raising the productivity of labor, mechanization of labor-consuming operations, and improving 
working conditions and safety techniques. 


The school pointed out that the sections conditioning metal for rolling and finishing of the merchant shapes 
considerably lagged behind the rolling mills with respect to the level of mechanization of production and frequently 
retarded further growth in production. 


The continuously growing production of quality steels and special alloys at plants of high-quality metallurgy, 
which is the result of the need to improve the surface of ingots, semifinished, and finished rolled products caused 
an expansion in the volume of dressing and finishing work, The majority of workers of the rolling shops are occupied 
at these sections (up to 65 % of the total number of workers work at the small-section mills in certain shops here 
and about 50% in the heat-treating shops). 


The equipment presently used in the sections that condition and finish merchant shapes far from answers the 
requirements of present-day production of rolled goods, The straightening machines have low speeds and do not 
produce the necessary accuracy in straightening, they are not equipped with devices for mechanizing the delivery 
and discharge of the metal. The finishing equipment being delivered by specialized plants is not equipped with 
means for mechanization (for example, the GF-150 milling machine of the Gor'kii Milling Machine Plant does not 
have mechanisms for loading and unloading the metal), 


Hand-operated, suspension abrasive cutting machines are mainly used at the sections for abrasive grinding of 
semifinished products, Here there are no attachments for delivery and turning the semifinished product; with rare 
exceptions the ventilation on the grinding machines operates inefficiently. 


The equipment installed at the dressing and finishing sections is manufactured mostly by the repair shops of 
these metallurgical plants (at the Chelyabinsk Metallurgical Plant only 3 of the 39 abrasive cutting machines were 
delivered by specialized plants; at the "Krasnii Oktyabr* " Plant,not a single one), The hand-operated torches for 
flame scarfing the metal are also designed and manufactured by the workshops, 


Centralized designing and manufacturing of finishing equipment and spare parts for them has still not been 
organized, The abrasive industry delivers wheels of very low quality and does not produce any special snagging 


wheels for rapid, efficient grinding of metal, cut-off wheels with fluted side surfaces, or abrasive bands for working 
the surfaces of special alloys, 


So far the metallurgical plants for high-quality steel have not widely applied the use of flame scarfing in the 
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production line; in fact,there is not even a model of such a machihe which could be recommended for use and wide 
adoption, 


The Magnitogorsk Metallurgical Combine together with the Chelyabinsk Scientific Research Institute of Metal- 
lurgy utilized the machine for flame scarfing metal that was manufactured by the Novo-Kramotorskii Heavy-Machin- 
ery Plant back in 1950 and which was not used for a long time at the Chelyabinsk Metallurgical Plant. The machine 
simultaneously conditions four sides of a 300-mm square bloom at a speed of 1 m/sec and has a.high efficiency. 


It is very urgent to carry out research and designing in order to develop an efficient design of a machine for 
flame scarfing alloy steels in the production line and to introduce such a machine into production. The use of a 
machine will permit rolling metal without breaks in the production flow for cooling, control, conditioning and sub- 


sequent heating of the metal, and the mechanization of one of the most labor-consuming processes in the production 
of rolled products, 


Successful examples of the mechanization of labor-consuming operations are presently available for the sections 
dressing and finishing rolled products of quality steels at individual plants: the extensive introduction of manual 
flame scarfing of metal at the "Krasnii Oktyabr' " Plant and the Chelyabinsk Metallurgical Plant, the creation of a 
production line for the conditioning of hexagons at the "Serp i Molot" Plant, the mastering of pneumo-electric-arc 
cleaning of stainless steels at the Zlatoust' Metallurgical Plant, Systematic work of propagating and introducing 


the most advanced experience of dressing and finishing metal should solve the problems of large-scale mechaniza- 
tion of these labor-consuming sections, 


To elevate rapidly the level of mechanization of the sections conditioning the metal for rolling and finishing 
the rolled product, the interplant school considers it necessary to recommend that the plants introduce: 


1) Flame scarfing of run-of-the-mill and stainless grades of steel according to the experience of the "Krasnii 
Oktyabr’ " and Chelyabinsk Plants; 


2) A mechanized manipulator for square stock of the wedge type, as well as a device for an extension-type 
lighting of the sections for flame scarfing of metal according to the experience of the Chelyabinsk Metallurgical Plant; 


3) A machine for coil-illumination with mechanized loading and unloading and a foot-operated abrasive cut- 


ting machine for girdling and continuous cleaning of rounds that is equipped with hoisting supports according to the 
experience of the Chelyabinsk Plant; 


4) Sorting of merchant shapes in the production line according to the experience of the "Serp i Molot" and 
"Elektrostal’ " Plants; 


5) A suspension abrasive machine with a movable balancing weight after the experience of the Zlatoust' Metal- 
turgical Plant; 


6) A machine for two-sided conditioning of billets according to the experience of the “Serp i Molot" and 
"flecktrostal' Plants; 


1) A mechanized suspension abrasive machine for grinding squares after the experience of the "Serp i Molot" 
Plant; 


8) A line of abrasive machines for the continuous grinding of hexagons and rounds according to the experience 
of the "Serp i Molot™ and “flektrostal' " Plants; 


9) A machine for stamping rounds after the experience of the "Serp i Molot* * Plant; 


10) A machine for electrolytically assisted cutting of special steels according to the experience of the "Elektro- 
stal'* Plant; 


11) Abrasive machines for grinding squares and rounds after the experience of the "Krasnii Oktyabr" " Plant; 


12) Ventilation devices at the abrasive machines according to the experience of the “Serp i Molot” and "Krasnii 
Oktyabr* * Plants, 


In addition, the interplant school recommended: organizing a regular elucidation of the most advanced ex- 
perience of the metallurgical plants in the field of mechanizing dressing and finishing. of rolled products in the 
technical journals and information bulletins of the Council of National Economy (the work of gathering the informa- 
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tion, editing, and preparing the material for publication can be concentrated at the Chelyabinsk Scientific Research 
Institute of Metallurgy); to the State Institute for the Design and Planning of Metallurgical Plants, the State Institute 
for the Design and Planning of Metallurgical Plants and Establishments, and to the Councils of National Economy that 
when designing new and reconstructing existing rolling shops they should provide for the installation of moder equip- 
ment and the organization of production lines at the section for dressing and finishing rolled products; to the All- 
Union Scientific Research Institute of Oxy- Acetylene Equipment to develop on the basis of the experience of the 
Chelyabinsk, “Krasnii Oktyabr*," Kuznetsk Metallurgical Plants, etc,, and efficient torch for manual cleaning of 
commercial and stainless steels; to develop in the rolling shops mechanization groups especially occupied with the 
mechanization of the sections dressing and finishing the rolled products; organizing at the Central Scientific Research 
Institute of Metallurgy of the Chelyabinsk Council of National Economy a central designing office for the mechaniza- 
tion of the sections conditioning the metal for rolling and finishing the rolled products, which is also entrusted with 
designing means to mechanize cleaning of metal, finishing, surface control of the metal, etc,, as well as the coordi- 
nation of the works being carried out in this field by the specialized institutes and enterprises, 


oe 


International Relations 


IN AUSTRIA 


A. Egorichev 


Head of the Delegation of Soviet Metallurgists, Chairman of the Plant Trade 
Union Committee of the Kuznetsk Metallurgical Combine 

Translated from Metallurg, No. 8, 

pp. 35-37, August, 1961 


From 27 January to 11 February,1961 the Soviet Trade Union delegation of Metallurgists, by invitation of the 
industrial council of the Donawitz plant, were on a return visit to Austria, The delegates were A, P, Egorichev, 
Chairman of the Plant Committee of the Kuznetsk Metallurgical Combine (head of the delegation); L G, Filonov, 
chief engineer of the Dneprodzerzhinsk Metallurgical Plant; P, Makhota, steelworker of the Dnepropetrovsk Metal- 


lurgical Plant; and N, I. Amosova, worker of the International Department of the Trade Union Central Committee 
of Machine Builders, 


The editorial board of the journal "Metallurg" requested the head of the delegation, A. P, Egorichev, to share 
his impressions of the trip on the pages of this journal. 


* * * 


On 27 January the Soviet jet liner TU-104 carrying our delegation left Moscow and took a course for Austria, 
We wished to become more closely acquainted with the life and work of the Austrian metallurgists, to tell about 
our life and achievements, and to establish friendly relations between the metallurgists of both countries, 


Hardly four hours had passed when our TU-104 was already running along the concrete runway of the Vienna 


airport. Here we were met by the chairman and members of the industrial coincil of the Donawitz plant and by 
the co-workers of the Soviet Embassy. 


The first enterprise which our delegation visited was, of course, the Donawitz metallurgical plant, This plant, 
built about 80 years ago, has a complete metallurgical cycle, About 6500 workers work here, including 500 office 
personnel, The plant processes ore obtained from a mine located about 20 km from the enterprise, The ore is lean 
with an iron content of 31-33%, but with very low contents of sulfur (0.02%) and phosphorus (0.03%), 


The plant has four blast-furnaces: one with a volume of 504 m’, two of 724 m’, and one of 1072 m*, The 


blast temperature is 800-850°, In 1960 these furnaces produced 720,000 t of pig iron. The 14 open-hearth furnaces 


are mainly of small capacity: 12 of 32 tons, one 65 t, and one 180 t, The furnaces operate on blast-furnace gas 
and fuel oil, 


The plant also has a converter shop with two 35-t converters, top-blown with oxygen and a 500-t mixer. The 


gases liberated during the blow are cleaned in special structures, In addition, there are four electric furnaces— 7,5t, 
10 t, 15 t, and 20 t, 


In 1960 the plant produced 892,000 t of steel, of which 460,000 t were open-hearth steel, 368,000 t were 
converter, and 64,000 t were electric steel, 


The shop has five rolling mills: 1120 blooming-slabbing mill, continuous 230 wire-rod mill, 320 merchant 
mill, 550 plate mill, and a 450 universal mill. Of all the mills, only the blooming and large-shape mill approach 
those that are modern, all the rest are of an old design. 


The Donawitz metallurgical plant from the point of view of using the latest techniques and technology is of 
no interest, with the exception of converter production, 


A completely different picture opened before us when we were at the metallurgical plant of the Fést firm at 
Linz, This is one of the best plants in Austria, 


The Danube divides the plant into two parts, On one bank are the coke shop and the power station, on the 
other the remaining shops, The blast-furnaces of the plant (five in all) operate on self-fluxing ores, The yield of 
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slag per ton of pig iron is 500 kg, the coke consumption is 670 kg/t of pig iron, the blast temperature is 900-980°. 
The plant has five open-hearth furnaces, of which two are 200-t and three 60-t, in addition to which there are two 
5-t electric furnaces and two 25-t in the furnace span, 


The two converter shops are the pride 
of the plant: in one shop are two 50-t con- 
verters, and in the other three 30-t converters, 
Each shop has a 1000-t mixer. Top blowing 
with oxygen has been introduced; the blow 
time is 17-18 min; the duration of one 
melting cycle is 25-30 min. In 1960 the 
plant smelted 1,7 million tons of steel, 


The rolling shops or the Fost plant 
manufacture only sheet iron up to 4,2 mm 
wide and 0,22 mm thick, All mills are of 
modern design, well-equipped and laid out 
in the production flow, which consists of a 
1150 blooming-slabbing mill, four-high 
900/ 1300 plate mill, semicontinuous wide- 
strip mill, 1250 sheet mill, and a four-high 
cold-rolling mill, 


Conversation with the Austrian metallurgists in one of the shops of 
the Donawitz plant. In addition to the metallurgical plants, 
we became familiar with the operation of 


the modern machinery -building and electrical 
plants, 


But we were not interested just in the equipment and efficiency of the units, We wanted to find out better how 
the Austrian metallurgists live, work, and rest, 


Labor protection and safety techniques at the plant are factors which most distinctly characterize the position 
of workers at a particular plant, Therefore, our delegation devoted considerable attention to this important question, 


Austria has no single standard for protective devices, special clothes, or special footwear for metallurgists, 


At the machine-building plant in Waitz, the workers pay 60% of the cost of special clothes, and at the Dona- 
witz pliant it is issued to the hearth attendants, steelworkers, but only to the mechanics in the rolling shop. Especial- 
ly alarming to us was that the rolling mill operators work without gloves on the hand guides, The heads of the shops, 
the engineers and technicians, are not responsible for unfortunate accidents, 


The steelmaking shop of the Donawitz plant is severely cluttered, which considerably hampers the work, The 
Fost plant in this respect leaves the best impression, 


A single 45 -hr week has been established in Austria for all branches of industry, categories, and groups of 
workers and office personnel, But overtime and Sunday work are widely practiced at the metallurgical enterprises of 
the country. The industrial councils of the enterprises do not object to this if the worker expresses the desire, Over- 
time pays time-and-a-half, 


Deductions from wages are very large, For the average wage earner this can amount to 25 %and more, Mainly 
it is deducted for social security (12.65%), for the industrial council, and income tax (depending on the wage). 


Whereas the government sets aside our means for social security, in Austria the workers themselves pay for it, 
and the deductions are different: for the workers it is 12,65% and for the office personnel it is 10.9% of the wages. 
The pension age, regardless of the type of occupation,is set at 65 years and the maximum pension is 60%, 


Only trade unions exist in Austria, According to professional characteristics there are 16 trade unions in the 
country which are united into the UATU (United Austrian Trade Unions), The trade union of metallurgists includes 
miners, metallurgists, machinery builders, and workers of the electrical and local industries, In all, the trade union 
has 275,000 members out of the 300,000 workers in these industrial branches, The Central Committee of the Trade 
Union of Metallurgists concludes a general collective agreement for all branches of industry united by the Trade 
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Union of Metallurgists, This agreement defines the minimum hourly rate of pay, minimum holidays, and certain 
other general conditions, 


The trade union membership dues is the pay for one hour of weekly wage, which equals 2,2%, . 


The trade unions don't play a major role at the enterprises, Moreover, certain demands presented by the 
workers are quite frequently not supported by the trade unions, and sometimes are simply defeated, The industrial 
councils are the main force at the enterprises, Each enterprise has independ- 
ently and industrial council of workers and office personnel, 


Austria presently has three large political parties: the Socialists, 
Nationalists (reactionary), and Communists, Each party submits its list of 
candidates for a seat on the industrial council, 


The Communist Party has considerable influence at the Donawitz 
plant, Four hundred communists work at the plant, At the last election to 
the industrial council, 2500 votes were given for the list of communists, 


At the Puch machinery-building plant at Hartz the members of the 
Communist party comprise about 1,5% of the number of workers, but the 
influence of the Communist Party is very strong; the communists received 
35-40% of the vote in the elections to the industrial councils, 


The industrial council at these enterprises, under the influence of the 


communist factions, sometimes achieves considerable economic improve- 
ments, 


The socialists, on the other hand, carry out conciliatory policies with 

the plant directors, Due to the insignificant economic improvements and 

concessions, they attempt to appease the workers and attract them from the 

class struggle. Often the socialists, in order to ensure their majority, enter 
into agreement with the Nationalists (the reactionary party). 

Delegates at the blast-furnace shop ( ee 


of the Donawitz plant, What are the functions of the industrial councils? They mainly see 
to the fulfillment of the collective agreement, conclude agreements with 
the enterprise, busy themselves with problems of social insurance, wages, and labor protection, Each worker con- 
tributes 0,5% of his wages to the treasury of the industrial council, The industrial councils are.not concerned with 
organizing recreation for the workers, Sometimes, true, excursions to the mountains and lakes are organized, The 
rest homes and boarding houses belong to private persons and are mainly inaccessible to the workers, Individual 
enterprises have small rest homes, Thus, the Donawitz plant has a 50-bed rest home where the sick are sent, 


At each enterprise that our delegation visited there were plant schools for the young workers, The school is 
maintained at the expense of the enterprise, the duration of study is 3,5 years, Students enter the school at 14 years 
of age, work and study for 44 hr per week, They have a month vacation (three weeks in the summer and one week 
as desired), The students receive a stipend: 250 shillings a month the first year , 350 the second, and 450 shillings 


per month the third year, But the parents of the students must pay 500 shillings a month for maintenance at the 
school, 


The enterprises have no other form of education, such as for increasing qualifications, learning a second 
profession and new techniques, 


Not all workers of Austria are provided adequately with lodgings, At the Donawitz plant, for example, out 
of 6500 employees, 1300 are waiting for living quarters and of these, 280 are completely without a place to live, 
Rent is very high. In a comfortable house, a three-room apartment costs 500-600 shillings a month, which is about 


20-25% of the wages; the tenant must equip newly built and tenantable apartments with heating, a bath, and other 
communal services at his own expense, 


Industry in Austria was restored after the war, This, unconditionally, was fostered by the policy of the USSR 
with respect to Austria, by the withdrawal of occupation troops, and by the formation of a neutral Austrian govern- 
ment, Nonparticipation in military blocks and groupings makes it possible for Austria at the present time to spend 


considerable means for the development and strengthening of the country's economy, for the reconstruction of in- 
dustrial enterprises, 
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According to the opinion of the Austrians, there is now no unemployment, But the use of female labor is 
limited since a wider use of women would cause unemployment on the male side of the population. The strong fear 
of unemployment is especially apparent, 


A woman receives 70% of a man's pay for equal work at certain enterprises, At individual enterprises a woman 
is released after matrimony. The birth-rate in Austria is very low, many families do not have children, The govern- 
ment has established allowances for children and income-tax deductions, 


The enterprises do not work at capacity, The operating conditions of the metallurgical units are not overstrained 
and the indexes are comparatively low. 


While visiting the plants we had the opportunity to talk in the shops with individual workers, At Leoben the 
communist faction organized a talk with a large group of com- 
munist workers, While visiting each enterprise, the industrial 
council organized either at the beginning or at the end of the 
visit talks with members of the council and the directors of the 
enterprises, 


The burgomaster of Leoben received the delegation. 


The directors of the enterprises in talks and conversations 
expressed the desire to expand trade with the USSR. 


The rank-and-file workers, office workers, managers of the 
enterprises, members and heads of the industrial councils at all 
enterprises ardently came out for a further strengthening of the 
friendship between our nations, The idea of peaceful coexistence 
finds great support in Austria, 


The Austrian press, with the exception of the communist, frequent- 
ly propagated tendentious and false data on the work and life of the 
Soviet people, Therefore, our discussions of the life, labor of the 
Soviet people, and the achievements of the USSR were received 
with great interest, 


During the sojourn in Austria, the delegation travelled in all, 
more than 2000 km, visited many cities of the country, including 
Vienna, Hartz, Linz, Lesben, and became acquainted with the 
operation of enterprised, including the Donawitz metallurgical 
Plant at Leoben, the Fost metallurgical plant in Linz, and the 
Open-pit workings of iron ore at the Eisenertz Pantzhofen aluminum plant, 


mine near the Donawitz plant, j 
P The directors of all enterprises and the chairmen of the 


industrial councils warmly and cheerfully greeted the Soviet 
delegation. We were greatly helped by the members and leaders of the communist factions of the industrial councils 
of the enterprises, 


A visit of the Austrian delegation will undoubtedly be another step on the pathway of improving friendship 
and mutual understanding between the Soviet and Austrian metallurgists, 


Metallurgy Abroad 


FERROUS METALLURGY OF THE HUNGARIAN PEOPLE'S REPUBLIC 


Ishtvan Garambegli 


Translated from Metallurg, No. 8, 
pp. 38-39, August, 1961 


In 1960 the metallurgical industry of Hungary produced 1,249,249 t of pig iron, 1,885,366 t of steel, and 
1,232,629 t of rolled products, In per capita production of pig iron and steel (124 and 188 kg respectively) the 
Hungarian People's Republic ranks among the leading countries, leaving behind such developed countries as Japan 
and Italy, Ferrous metallurgy in the country has developed with a exceptionally rapid rate in the last decade, 


Before the Second World War, Hungary had only five small blast furnaces and seven enterprises producing pig 
iron or steel, The total number of workers occupied in the metallurgical industry was 17,000, 


Starting in 1950, according to the plans for developing the national economy, more than 15% of the total 
volume of capital investments was allocated to the metallurgical industry, By the end of 1960 three 700-m’* blast- 
furnaces were started up, several open-hearth furnaces with a tonnage exceeding 100 t were put into operation, as 
well as a sinter plant, concentration plant, medium-section rolling mill, and a shop for hot rolling, The country’s 
largest metallurgical combine with modern equipment is being built, The combine has two 700-m* blast-furnaces, 
an open-hearth shop, a shop for hot rolling, and a coke by-product plant. With the introduction of the cold-rolling 
shop in 1963, the construction of the main features of the combine will be completed, 


A decade, this is a comparatively short period, And how the metallurgical industry of Hungary has changed 
in this short period ! In comparison with 1949 the number of workers in the metallurgical industry has grown to 
65,000, the output of pig iron has tripled and steel has increased by 115%, rolled products by 270%, According to 


the volume of gross product, metallurgy occupied 20% in the production of the entire heavy industry and 12-13% of 
the total production of the State sector, 


In 1960 the Hungarian metallurgical industry consumed 2,4 million tons of ore (of this, 1,8 million tons was 
imported), about 1.4 million tons of coke (of this, the Duna Metallurgical Combine produced 499,300 t, the other 
900,000 t was imported coke), The demand of the metallurgical industry for ore is only covered by 20% by the ex- 
traction of Hungarian mines (taking into account the use of the red slimes from the production of alumina and the 
blast-furnace dust) and by 35% for the coke, 


About 90% of the pig iron produced is for steel, 80-100,000 t is for foundry steel, and 1000-1200 t for spiegele- 
isen, A large part of the commercial rolled products (more than 700,000 t) is composed of alloyed and unalloyed 
rods, merchant shapes, tire steel, strip, and wire. 


The making of steel for reinforced-concrete constructions exceeds 800,000 t, for rails and fittings for them 
70,000 t, production of plate 110,000 t, sheet 80,000 t and ferrous sheet iron 50,000 t, In addition, the metallurgical 
industry manufactures pickled unalloyed sheet, zinc- and tin-coated sheet, transformer and electrical grade sheet, 
and also unalloyed cold-rolled sheet, 


Of the total production of 150,000 t of tubes, hot-rolled comprises more than 130,000 t, cold-drawn seamless 
6000 t, and welded 13,000 t. The Hungarian metallurgical industry also produces a small amount of 100% ferrosili- 
con, and high- and low-carbon ferromagnese, 


In production of pig iron, the Hungarian People’s Republic still has not achieved the level of the most industrial 
countries in the basic technical and economic indexes (productive utilization factor, specific consumption of coke, 
productivity), In 1960 the productive utilization factor based on pig iron for steel making was 0,855, the specific 
consumption of coke was 1,040 kg/t, Hungarian metallurgists consider the most important problem in the develop- 
ment of pig iron production to be the increase in these technical and economic indexes up to the level achieved 
by the world's metallurgical industry, Therefore the second Five-Year Plan calls for an improvement in the pre- 
paration of ores (sorting, pulverization, concentration) and a reconstruction of the existing blast-furnaces, The fur- 
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naces of the Ozd Metallurgical Combine, which were built a half century ago, will be converted to a volume of 
500 m°, the blast-furnaces of the Lenin Diosgyor Metallurgical Combine will be reconstructed, 


The increases in the production of pig iron called for in the Five-Year Plan, up to 1.6 million tons, is supposed 
to be attained by 1965 without the construction of new furnaces, only by an improvement in the existing units and 
by an imporvement in ore preparation, Much needs to be done in the field of automation of pig iron production 
processes, The process of loading the charge at our present blast-furnaces is automated to the highest degree. 


The operation of furnaces and equipment is controlled by automatic instruments, Some of the instruments are 
used for regulating the parameters characterizing the furnace operation; they execute periodic measurements (con- 
trol), but the problem of automatic control coupled with monitoring has still not been solved. 


During the postwar period the original capacity of the steelmaking furnaces has doubled and the furnaces are 
equipped with a modern fuel supply system, As a result of a little mechanization and intensified automation, the 
main indexes of the operation of steelmaking enterprises (tapping per 1 m? of the hearth area, specific consumption 
of refractories and fuel) have reached the level of the developed countries of the socialist camp, however they still 
lag considerably behind the indexes of a number of the world’s leading countries, 


During the second Five-Year Plan, in order to utilize better the equipment at the metallurgical enterprises, 
it is planned to take measures to accelerate the process of making steel in the open-hearth furnaces, including the 
use of oxygen to intensify burning. In a certain respect, the development of steel production processes is being 
accelerated, although during the second Five-Year Plan the Hungarian metallurgical enterprises still will not be 
able to introduce an oxygen bessemer process, and only certain preparatory operations will be carried out. 


The production of special steels is increasing appreciably. Vacuum processing of metal will be introduced in 
order to provide the recently started production of ball-bearing, high-quality transformer, heat-resistant, and acid- 
resistant steels, Steelmaking by 1965 should reach 2,4 million tons, however new enterprises will not be built; only 
reconstruction will be carried out, thus improving the technical equipment and productivity of the assemblies, At 
the Ozd Metallurgical Combine, the old 25-t furnaces, which already underwent reconstruction, are being converted 
to 80 t, In 1961 some of them will be put into operation, At the Lenin Metallurgical Combine an installation is 
being constructed for continuous tapping of steel with a productive capacity of 100,000 t per year, It is planned to 
carry out works requiring small capital experiditures and which are directed toward improving the preparation of the 
charge, the charging facilities, the systems of fuel delivery and an increase in the charging rate. 


A nonconformity of the assortment of rolled products to the demands of the reprocessing industry is character- 
istic of rolling mills, All over the world, and in the Hungarian People's Republic they are changing to the use of 
light-weight welded structures instead of large structural shapes, which saves a considerable amount of metal, As 
a result, surpluses of large- and medium-structural shapes have developed and there is a shortage of thin rods, small 
wire rods, and fittings for reinforced-concrete articles, Therefore, the demand has increased for small merchant 
shapes, medium- and large-sheet articles from wide strip, and for cold-rolled articles, 


In addition, it is necessary to take into account that some of the equipment is obsolete and operates with low 
efficiency and high requirements for electrical power. Therefore, together with the change in the assortment of 
rolled products to meet demands, it is necessary to improve other technical and economic indexes of the rolling shops. 


During the second Five-Year Plan there will be put into operation the cold-rolling shop of the Duna Metal- 
lurgical Combine, a new small-section mill at the Ozd Metallurgical Combine for satisfying the demand for small- 
shaped steel and steel for reinforced-concrete rods, new shops for cold rolling strip at the Salgotarjan Steel Parts 
Plant and the Csepel Combine, and other equipment for the production of quality rolled products (high-speed wire- 
drawing machine, pickling equipment, a four-high mill for the production of heat-resistant and acid-resistant sheet 
steel, heat-treatment furnaces, a mill for rolling special steel), As a result of this, the assortment of rolled products 
will be expanded, the ratio of output with respect to individual types will be change suitably: the output of strip 
will be increased to 35-40% and sheet will increase from 7 to 20% of the total production. 


The introduction of new, modern equipment and the reconstruction of old rolling mills and machinery will 
help to improve the still very low technical and economic indexes, The specific expenditure of steel per ton of 
hot-rolled product in 1959 was 1367 kg; by 1965 this index is to be reduced to 1302 kg/t and the productivity of 
the rolling shops is to be increased by a third, 


The development of the youngest branch of Hungarian metallurgy, the metallurgy of rare metals, began in 
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1958-1960 at the Csepel Combine, In the current year the production of metal in this branch for the radio-engineer- 
ing, instrument-construction, nuclear and power industries will exceed 3000 t. 


IN THE RICH STOREROOMS OF THE URALS 


E, Filisteev 


Sverdlovsk National Economic Council 
Translated from Metallurg, No. 8, 
p. 39, August, 1961 


Countless reserves of gold, silver, iron and copper ores, bauxite, and coal are stached away in the subterranean 
storerooms of our Middle Urals, 


Geologists recently discovered near Krasnotur'insk a new, enormous deposit of iron ore with a rich content of 
iron, Immediately great works were started to build the country's largest, new,giant mine, 


The first shaft of the new mine is already being sunk and, in all, five shafts will be constructed which will 
penetrate 800 m into the ground, 


The crash of falling trees, the roar of motors, the clank of machines have awakened the eternal silence of the 
Siberian forest, drilling rigs rise high into the sky. Construction is being carried out so rapidly that the Administra- 
tion of Ferrous Metallurgy of the National Economic Council and the blast-furnace workers of the Serov Metallurgical 
Combine calculated that it will not be later than three years before high-quality iron ore is received, 


The new mine will be automated and mechanized according to the latest word intechnology. Underground ex- 
cavators, powerful electric buggies, crushers ~all these latest achievements of the technical mind will be put to the 
service of man, 


The ore will be extracted at seven levels and transported up by a large skip hoist. Further, the ore will go 
for processing to the automated concentration plant, and then to the metallurgical combine. 


The mine will produce about 3 million tons of high-quality iron ore a year. This considerably exceeds the 
present amount being extracted by all the mines and quarries of the Serov Metallurgical Combine. 


Not far from the settlement of Rudnichnyi a socialized city is to be built for the future miners which will have 
schools and children's educational institutions, a polyclinic, hospital, movie theater, and club, 
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SIGNIFICANCE OF ABBREVIATIONS MOST FREQUENTLY 
ENCOUNTERED IN SOVIET PERIODICALS 


FIAN Phys. Inst. Acad. Sci. USSR. 
GDI Water Power Inst. 
State Sci.-Tech. Press 
GITTL State Tech. and Theor. Lit. Press 
GONTI State United Sci.-Tech. Press 
Gosénergoizdat State Power Engr. Press 
Goskhimizdat State Chem. Press 
All-Union State Standard 
State Tech. and Theor. Lit. Press 
Foreign Lit. Press 
Soviet Science Press 
Acad. Sci. USSR Press 
Moscow State Univ. Press 
Leningrad Power Inst. of Railroad Engineering 
Leningrad Elec. Engr. School 
Leningrad Electrotechnical Inst. 
Leningrad Electrical Engineering Research Inst. of Railroad Engr. 
State Sci.-Tech. Press for Machine Construction Lit. 
Ministry of Electrotechnical Industry 
Ministry of Electrical Power Plants 
Ministry of Electrical Power Plants and the Electrical Industry 
Moscow State Univ. 
Moscow Inst. Chem. Tech. 
Moscow Regional Pedagogical Inst. 
Ministry of Industrial Construction 
Scientific Research Inst. of Sound Recording 
Sci. Inst. of Modern Motion Picture Photography 
United Sci.-Tech. Press 
Division of Technical Information 
Div. Tech. Sci. 
Construction Press 
Association of Power Engineers 
Central Research Inst. for Boilers and Turbines 
Central Scientific Research Elec. Engr. Lab. 
Central Scientific Research Elec. Engr. Lab.-Ministry of Electric Power Plants 
Central Office of Economic Information 
Ural Branch 
All-Union Inst. of Rural Elec. Power Stations 
All-Union Scientific Research Inst. of Meteorology 
All-Union Scientific Research Inst. of Railroad Engineering 
All-Union Thermotech. Inst. 
All-Union Power Correspondence Inst. 
ote: Abbreviations not on this list and not explained in the translation have been transliterated, no further 
information about their significance being available to us - Publisher. 
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